
























































2 － 1 沿革 2
2 － 2 教員数等 2
 教員 2
 大学院生・研修員・研究生等 2





























4 － 1 再生医科学研究所学術講演会 119
4 － 2 セミナー 120
4 － 3 研究発表会 122
4 － 4 学術講演会・シンポジウム・研究会 124
．協議員・教職員名簿 126

























平成 16 年 1 月
所 長 中 辻 憲 夫




２－２ 教 員 数 等
 教 員 （平成16年 1 月 1 日現在）
 大学院生・研修員・研究生 （平成16年 1 月 1 日現在）
本研究所は，平成10年 4 月 9 日に設置された．その前身である胸部疾患研究所は，昭和16年
















区 分 教 授 助 教 授 助 手 計
定 員 18（ 2 ）〈 1 〉 19（ 1 ） 4 41（ 3 ）〈 1 〉
大 学 院 生 研 修 員 研 究 生 外国人共同研究者等


































  生体機能学研究部門 �
  生体組織工学研究部門 �
  再生統御学研究部門 �
  生体システム医工学研究部門 �
  再生医学応用研究部門 �
  附属再生実験動物施設 �
  事務部�
  協議員会 �
  所　長 �




  附属幹細胞医学研究センター �
  技術部�
２－３ 組 織 図







Department of Molecular and Cellular Biology
分野主任 教授 永田 和宏
Prof. Kazuhiro Nagata
【研 究 概 要】
細胞機能調節学分野では，分子シャペロンの機能解析を中心に，再生現象の分子基盤とも言うべきタンパク質の
合成・再生・品質管理の機構について，具体的には以下の 3 つの大きなテーマに添って，研究を進めている．










して起こるかについて研究を進めた．昨年の研究より，HSP47 null mouse では，type IV collagen の 3 本鎖形成に
異常が起こり，分泌速度が遅くなっていることを，ES 細胞および embryoid body を用いた研究より明らかにした
が，組織レベルでも同様に，基底膜への type IV collagen の蓄積が見られなかった．一方他の基底膜成分である
laminin や nidogen の基底膜への蓄積は，9.5 日齢の embryo では正常に見られたことから，type IV collagen の蓄積
そのものは基底膜の形成には必須ではないことが明らかになった．ところが 10.5 日齢の embryo では基底膜が断
裂してしまう．これは type IV collagen meshwork による基底膜の補強がなければ，基底膜が強度を獲得できず，9.5
日目から 10.5 日目にかけての劇的な形態形成の時期に，その大きな組織の変化に耐えられずに断裂してしまう結
果であることが明らかになった．そのような embryo では，type IV collagen が細胞内の小胞体に蓄積していること，
また全身的なアポトーシスが起こっていることも明らかになり，HSP47 は type IV collagen の正常な合成・分泌を









的機能をもつのではないかと考えている．今後は，EDEM ホモログタンパク質の機能解析，in vitro での機能解析
系の確立に力を入れたい． （文責・細川）
3 番目のテーマとして，細胞質シャペロニン CCT のサブユニットをコードする遺伝子群に関して転写解析を進
めている．まず，Cctq 遺伝子の転写が Elk－1 ファミリーの転写因子群によって調節を受け，Ras/MAPK 経路の制
御下にあることを明らかにした．さらに，Cctd 遺伝子の転写は CREB/ATF および Smad ファミリーの転写因子の
調節を受け，これも MAPK 経路の制御下にあることを見いだした．既に解析済みの Ccta 遺伝子の結果と合わせる




て CCT の機能解析をさらに進めたい．これとは別に，CCT に弱いながらもホモロジーをもつ Mckusick-Kaufman
syndrome タンパク質の解析にも着手し，シャペロニン様の構造をもつこと明らかにすると共に，分子シャペロン
としての機能を持つことを示唆する結果を得た．発生異常をおこす Mckusick-Kaufman syndrome の症状との関連
についてさらに解析を進めたい． （文責・久保田）
The major focus in the Department of Molecular and Cellular Biology is to study the stress response and the
regulation and function of molecular chaperone/stress proteins. We are working mainly on three topics in this field.
Institute for Frontier Medical Sciences
生体機能学研究部門－５－
We found and cloned the gene of a novel stress protein HSP47 which resides in the endoplasmic reticulum (ER)
acting as a collagen-specific molecular chaperone in the pathway of collagen biosynthesis, processing and secretion.
HSP47 specifically and transiently binds to various types of collagen in the ER. In addition to the binding specificity to
collagen, the expression of HSP47 is always closely correlated with those of collagens during the normal development
of mouse embryo as well as in the pathophysiological conditions including liver and renal fibrosis.
We already succeeded in making knockout mice lacking hsp47 gene, which resulted in causing the embryonic
lethality at 10.5 dpc in hsp47－/－ homozygotic mice. In these homozygotic mice, the maturation of type I collagen was
abnormal and the immature form of procollagen accumulated in the tissues. Using hsp47－/－ ES cells, we found this year
that type IV collagen secreted from hsp47-null cells could not form correct triple helices and the basement membrane
was not formed in the embyoid bodied from those cells. We also observed the impairment of basement membrane
formation in mouse embryos, thus these findings reveal that the knockout of a chaperone protein HSP47 causes the
abnormality in molecular maturation of its substrate, and HSP47 is essential for mouse normal development. In those
knockout mice, type IV collagen was observed to accumulate in the ER causing an ER stress, and apoptosis was also
observed in those embryos after 10.5 dpc. （By K. Nagata）
Another project which we are working on is ER(endoplasmic reticulum)quality control and ERAD (ER associated
degradation). We have cloned a mouse gene EDEM, and we have recently found that EDEM does not bind nor affect
the secretion of correctly folded protein, but that it binds and accelerates the ERAD of terminally misfolded
glycoprotein. Now we propose a model that EDEM acts like a molecular chaperone which discriminates correctly
folded proteins from misfolded glycoproteins and that EDEM inhibits the aggregation formation of misfolded proteins.
Our research is now on the functional analysis of EDEM homologue proteins, as well as the establishment of in vitro
assay system for the analysis of EDEM proteins. （By N. Hosokawa）
The chaperonin containing t-complex polypeptide 1 (CCT) is a molecular chaperone that facilitates protein folding
in eukaryotic cytosol, and the expression of CCT is highly dependent on cell growth. We found that transcription of the
gene encoding thesubunit of mouse CCT, Cctq , is regulated by Elk-1, Sap-1a and Net. We also analyzed Cctd gene
transctption and found that this gene is regulated by CREB/ATF and Smad family transcription factors. Taken together
with our previous results of Ccta gene transcription, expression of CCT subunit genes seem to be regulated by Ras/
MAPK pathway in response to growth factors. Next, we purified each CCT subunit species as soluble high molecular
weight complexes using a combination of E. coli recombinant protein expression system and column chromatography.
Electron microscopic analysis of the purified CCT subunits indicated that one of the CCT subunits, CCT, can produce
a homo-oligomeric complex with double-ring structure. As we succeeded to purify bovine testis CCT, we now focus our
project on functional analyses. In addition, we started to analyze Mckusick-Kaufman syndrome protein. The data
obtained indicate that this protein has a chaperonin-like structure, and suggest that function as a molecular chaperone.
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図 3：選別したRNAアプタマーの影響を in vitro 転写系で解析したもの．想定される阻害は青で示したアプタマーが TBP（黄色）
の他因子との結合サイトあるいはDNAとの結合サイトに結合することによりRNA polymerase の伸展の阻害あるいは転
写部位への結合を阻害するものと思われる．
Institute for Frontier Medical Sciences
生体機能学研究部門－１１－
合するアプタマーを取得し，各アプタマーの結合様式と作用様式の解析を行った．凹部に結合するものは，TBP
が DNA 上の TATA 配列を認識して結合する事を阻害し，転写を抑制した．凸部に結合するものは TBP に結合す
る他の因子との結合を阻害すること，また TBP の全体のコンフォメーションにも影響を与えることを明らかにし
た．試験管内転写の結果からこのタイプのアプタマーは，転写の抑制のみでなく，促進をも示すという興味ある結













Our laboratory changed our main research from the analyses of alveolar epithelial cell function in the repair of
lung damage to the studies on the mechanism of transcription, because of the retirement of professor Yasuhiro Suzuki.
For the total understanding of transcription, we introduced RNA aptamers as a new analysis tool to investigate the
architecture of transcription complex. Control over interactions between proteins in the complex is critical to in vivo
study, but the required specificity may not be easily incorporated into small molecules that constitute the majority of
drugs currently in use. Bio-macromolecule-derived reagents may be more suitable as antagonists in this situation, and
RNA aptamers have become an especially promising choice. We isolated the sub-molecular specific RNA aptamers
against a protein that constitutes a single structural domain, the Drosophila TATA-binding protein（TBP）. TBP is a
critical molecule on the transcription of eukaryotic cells. Aptamers from the two groups can bind simultaneously to the
concave and the convex sides of the target and disrupt the interactions of TBP with either the TATA-DNA or other
protein factors. The method used to generate these two groups of aptamers can be used with other targets to direct
aptamer specificity to discrete sites on the surface of a protein. To clarify the binding manner of aptamer and TBP,
crystallographic study is going as collaboration research.
For expanding the application of RNA aptamer as a cure drug or examination reagent, we tried to identify the RNA
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れまでに，制御性 T 細胞が自己反応性 T 細胞の制御に重要であり，その機能異常により自己免疫病が発症しう
ることを示した．現在，制御性 T 細胞の発生・分化機構，またその制御機構の分子的基盤を解析している．本
年度，制御性 T 細胞の発生・分化に，Foxp3 遺伝子が鍵を握る可能性を見い出した．Foxp3 遺伝子は，正常個体
中に自然状態で存在する制御性 T 細胞に選択的に発現している．また，レトロウイルスベクターに Foxp3 遺伝
子を組み込み，抗原未感作の正常マウス T 細胞に感染させ Foxp3 を強制的に発現させると，感染 T 細胞は制御







本研究室で作製した抗 GITR（Glucocorticoid-induced TNF receptor family-related protein）に対するモノクローナ
ル抗体の生体内投与により有効な腫瘍免疫を惹起できるとの結果を得た．
一方，制御性 T 細胞の増殖あるいは機能強化を図り，移植臓器の拒絶反応の抑制，免疫寛容の導入が可能か
検討した．本年は，生体内で抗原特異的制御性 T 細胞の増殖条件を解析した．その結果，内在性制御性 T 細胞
は，アロ組織適合抗原の如き抗原性の高い抗原にさらされれば，強い増殖反応を示した．増殖した制御性 T 細








した．ZAP-70 の SH2 ドメインの構造的変化は，T 細胞の機能異常，その結果として胸腺での T 細胞選択異常を
起こし，関節炎惹起性 T 細胞の産生に繋がる．現在，ヒトの慢性関節リウマチ患者の一部に同様の遺伝子変異
がみられるか検討している．
This department studies：（i）the cellular and molecular basis of immunologic self-tolerance and the etio-pathology
of autoimmune disease；（ii）the strategy for eliciting effective immune responses to autologous tumor cells, or
inducing immunologic tolerance to organ transplants, by manipulating the mechanism of immunologic self-tolerance ;
and（iii）the cause and pathogenetic mechanism of rheumatoid arthritis.
One aspect of immunologic self-tolerance（i.e., immunological unresponsiveness of the normal immune system to
normal self-constituents）is maintained by a T cell-mediated dominant control of self-reactive T cells. We showed that
elimination of a T-cell subpopulation expressing CD25, which constitutes 5-10% of the peripheral CD4＋ T cells and less
than 1% of CD8＋ T cells in normal individuals, elicits various autoimmune diseases immunopathologically similar to
human counterparts（e.g., insulin-dependent diabetes mellitus, autoimmune thyroiditis, and autoimmune gastritis with
pernicious anemia）. Functional characterization of this immunoregulatory CD25＋CD4＋ T-cell population revealed that
it potently suppressed the activation/proliferation of other T cells in a cell to cell contact manner on antigen-presenting
cells. This year, we have found that Foxp3, which encodes a forkhead/winged-helix transcription factor designated
Scurfin, is specifically expressed in CD25＋CD4＋ regulatory T cells. Furthermore, we showed that introduction of Foxp
3 gene to normal naive T cells can convert the cells to regulatory T cells, which can inhibit the development of
autoimmne and inflammatory diseases when transferred to mouse models.
We have also investigated whether manipulation of the CD25＋CD4＋ T-cell population can break immunological
unresponsiveness to autologous tumor cells and evoke effective immune responses to them. Removal of the population
for a limited period indeed led to the rejection of tumor cells in vivo. This year, we have continued the experiments in
which treatment of tumor-bearing mice with anti-GITR monoclonal antibody can provoke effective tumor immunity by
neutralizing CD25＋CD4＋ T cell-mediated immunoregulation. This novel way of evoking tumor immunity would help to
device effective immunotherapy for cancer in humans.
We are also investigating the cause and pathogenetic mechanism of rheumatoid arthritis（RA）by analyzing a
mouse model newly established in our department. We showed that the arthritis in this model was autoimmune and
mediated by CD4＋ self-reactive T cells, and that the cause of arthritis was an autosomal recessive abnormality of a
single gene. This year, we identified the disease gene as ZAP-70. A point mutation of the gene encoding the C-terminal
SH-2 domain of ZAP-70 alters the thymic T-cell selection process, leading to thymic production of arthritogenic T cells.
We are currently conducting the survey of RA patients to determine whether the same or similar genetic abnormalities
can be responsible for the disease in some patients.
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Symposium on Regulation of Immune Response in Health and disease（2003.2.20-23. Osaka）
Shimon Sakaguchi : Naturally arising CD25＋CD4＋ regulatory T cells in immunologic self-tolerance. COE
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Meeting of the German Society of Immunology（2003.9.24-27. Berlin Germany）
Shimon Sakaguchi : The role of CD25＋CD4＋ CTLA-4＋ T regulator cells. FOURTH DUESSELDORF SYMPOSIUM
ON IMMUNOTOXICOLOGY（2003.9.29-30. Dusseldorf Germany）
Shimon Sakaguchi : Naturally arising CD25＋CD4＋ regulatory T cells in autoimmunity and tumor Immunity. CANCER
VACCINES An International Symposium By the Cancer Research Institute（2003.10.1-3. New York USA）
坂口志文：制御性 T 細胞による移植免疫寛容の誘導 京都大学再生医科学研究所開所 5 周年記念シンポジウム
（2003.10.6. 京都）
高橋武司：CD25＋CD4＋制御性 T 細胞による免疫制御 第 31 回日本臨床免疫学会総会（2003.10.9-10. 東京）
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坂口志文：制御性 T 細胞による免疫制御と自己免疫：自己免疫疾患の発症および病態形成と CD4T 細胞
（2003.10.22. 東京）
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坂口志文：Regulatory T Cells in Tumor Immunity：財団法人 高松宮妃癌研究基金 第 34 回 国際シンポジウム
（2003.11.11-13. 東京）
Shimon Sakaguchi : Foxp3 and Zap-70 : two clues to autoimmune disease. The 3rd Annual Harvard Autoimmunity
Symposium（2003.11.14. Boston USA）
Shimon Sakaguchi : CD4＋ CD25＋ Foxp3＋ regulatory T cells 13th Annual Workshop of the Center for the Study of
Inflammatory Bowel Disease, Immune Regulatory Networks（2003.11.14-15. Boston USA）
Shimon Sakaguchi : Naturally arising CD25＋ CD4＋ regulatory T cells in immunologic self-tolerance. Richard K.
Gershon Symposium on Suppressor T Cells（2003.11.17. New Haven USA）
Shimon Sakaguchi : Naturally arising CD25＋ CD4＋ regulatory T cells in immunologic self-tolerance. US-Japan
Symposium for integrated Medical Science, Frontiers in Immunobiology（2003.11.18-19. Philadelphia USA）




坂口志文：制御性 T 細胞による免疫制御：第 24 回 日本炎症再生医学会（2003.11.27. 京都）
坂口志文：CD25＋CD4＋制御性 T 細胞による免疫制御 第 19 回 Wako ワークショップ（2003.11.28. 東京）
Shimon Sakaguchi : Naturally arising CD25＋CD4＋regulatory T cells in immunologic self-tolerance : Their role in self-
tolerance and trasplantation tolerance. 33th Annual Meeting of the Japanese Society for Immunologists
（2003.12.8-10. 福岡）
Noriko Sakaguchi : SKG mice, a new genetic model of rheumatoid arthritis. 33th Annual Meeting of the Japanese
Society for Immunologists（2003.12.8-10. 福岡）
坂口志文：制御性 T 細胞による免疫応答の制御：第 33 回 日本免疫学会総会（2003.12.8-10. 福岡）
Shimon Sakaguchi : Immunologic self-tolerance maintained by naturally arising regulatory T cells. Immunology
Research Seminar Series at Washington University（2003.12.15. St. Louis USA）
Shimon Sakaguchi : Immunologic self-tolerance maintained by naturally arising regulatory T cells. NIH Immunology
Interest Group Seminar Series（2003.12.17. Bethesda USA）
Shimon Sakaguchi : Immunologic self-tolerance maintained by naturally arising regulatory T cells. NYU Immunology
Club Seminar Series（2003.12.18. New York USA）
Shimon Sakaguchi : Foxp-3 and Zap-70 : Two clues for autoimmune disease. Autoimmunity Seminar Series at
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射出成型タイプのポリサルホン（以下 PS と略）やポリカーボネート（以下 PC と略）が知られている．加熱重合タ




そのため，これに替わる材料として PS や PC が射出成型用義歯床として使用されるようになって来た．とこ






1. Simulation of Biomechanical Adaptation Process of the Living Tissues.
Numerical simulations are carried out especially on the modeling and remodeling phenomena of the bones as the
biomechanical adaptation. With constraint functions such as stress distribution or strain energy density distribution, it
is indicated that the form of the bone has been modeled, and the design of artificial dental roots which dynamically
harmonizes with the living tissue under this constraint has being tried.（Supported by New Energy and Industrial
Technology Development Organization）
2. Regeneration of the periodontal Membrane around Dental Implant Roots.
The present artificial dental root is fixed directly in the alveolar bone without having periodontal ligament like
natural tooth root, the stresses are directly transmitted without any damping effect. The excessive stresses in the
alveolar bone may arise and cause the bone resorption by which the loosening of the implants occurs. Therefore, we
have been attempting that the dental implant made of titanium is covered with a polymer, and the collagen which is the
cell adhesive protein is fixed by some surface treatments, and in addition, the periodontal ligament cell is cultivated on
the surface for regeneration of the periodontal membrane.（Supported by Ministry of Culture, Science and Education）
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3. MR Elastography Measurement, Analysis and Verification.
Magnetic resonance elastic modulus measurement method（MRE）of the elastic modulus is a new measuring
technique based on the MRI, and it establishes the technique of the noninvasive elastic modulus measurement of the
living tissue and organ in vivo. Database construction for the medical research support, and virtual reality（VR）system
using the haptic device are investigated.（Joint Research with Information Division, Kyoto University）
4. Kinematic Analysis of a mastication Robot employing the 6-degree-of-freedom parallel mechanism
Dynamic behaviors of the human body affect the diagnosis or the prognosis of operations in dental and surgery
fields. In our laboratory, mastication robot is developed in order to represent the human mandibular dynamics ; i.e. not
only kinematics but also pressure acting between jaws. The robot employs the 6-degree-of-freedom parallel mechanism
in order to decrease the positional information errors．（Supported by Ministry of Culture, Science and Education）
5. Development of glass ceramics with high strength and toughness and pressure forming systems for restorative
crown materials
Diopside glass ceramics is known as biocompatibility. Moreover, we have been developing the ceramics to have 3
and 4-fold higher the strength and toughness than the used dental porcelains. The crystallization system with heating
and pressure molding is developed and now is running a clinical trial．（Supported by Ministry of Culture, Science and
Education）
6. Development of magnesium alloys as biomaterials.
Magnesium offers several advantages such as low density, high specific strength to weight ratio, good castability,
non-toxic. Moreover, magnesium is an essential element in human body. The present study is carried out to evaluate
magnesium in medical and dental applications and to examine its corrosion behavior.
7. New Artificial Articular Cartilage and Intervertebral Disk.
Development of the artificial cartilage and intervertebral disk is necessary in order to recover support and mobility
simultaneously in joints and spine which received the damage. We examined the possibility of the application of
polyvinyl alcohol hydrogel which can control the mechanical strength by the change of water content and is excellent
in the biocompatibility. It replaces only lesion part and leaves the sound subchondral bone. The high strength and high
elastic modulus of the polyvinyl alcohol hydrogel newly developed in this department is promising as artificial articular
cartilage and intervertebral disk material.
8. Polyethylene for Artificial Joints with High Wear Resistance.
The wear particles of polyethylene are produced by the friction between the metal and UHMWPE when artificial
joint used for the long term. It is known that the osteolysis occurs by foreign body granulation tissue which the wear
particle induces. The development of new UHMWPE for artificial joint which controlled super structure by the
crystallization under molecular orientation is being tried in order to improve abrasion resistance of UHMWPE.
9. Measurement and Analysis of Impact Energy Absorption of the Living Tissues and Biomaterials.
By computer simulations and experiments with anatomical cervical model in rear-end collision, the generation
mechanism of the whiplash injuries is clarified, and the development of the safe automobile sheet is being tried.
10. Proliferation Control of Mammalian Cells and Tissue Preservation for Long Term.
Ordinary method of cell and tissue storage is emploed preserving method by freezing at extra low temperature of -
196C and original cell is gotton by rapid thawing of frozen cell as needs arises. However, the survival ratios cells after
Annual Report 2003
生体機能学研究部門 －２２－
thawing and fusion is low, depending on a kind of cells and examiner’s skill, while those of normal and useful cells
such as Langerhans islets and liver cells except cancer cell is about 10 to 30%. We are investigating a novel
preservation method, which can control the proliferation of various types of cells, and the long-term preservation of
various tissue or organs at the physiological temperature using polyphenol as a preservation agent.
11. Mechanical Analysis of the isometric Contraction of the Skeletal Muscles for an Artificial Heart Support.
(Construction of Dynamic Model of the Muscle)
Our development of a new device called “skeletal muscle pump” which uses the Latissimus Dorsi muscle for
artificial heart drive system using the skeletal muscle contraction has been investigated. A balloon is inserted between
the muscle and pleura, and an electric stimulation is given in the muscle to contract, and the shrinkage force is
effectively utilized as driving force of the artificial heart.
12. Morphometry System and Operation Simulation (Therapeutic Planning Support System for Jaw Deformities)
In the jaw deformation disease operation, patients and surgeons would like to confirm quantitative evaluation of
operative method and improvement of postoperative occlusal function and feature（informed consent）. The system for
the therapeutic planning support which uses the three-dimensional images abundantly has been developed.（Joint
Research with Department of the Oral Surgery and Orthopaedic Surgery）Kyoto University）
13. The gentle denture base in human body
Today, we are researching and developing novel thermoelastic denture base composed of polymethylmetahcrylate
（PMMA）as a main component for injection molding. Denture base is generally employed polycarbonate（PC）as
thermoelastic resin. However, PC is eluted in one’s mouth, bis-phenol A of an environmental pollution, and
furthermore, poor adhered to PMMA resin of repair adhesive. Heat- polymerized type PMMA mainly employed as
denture base, is eluted in one’s mouth a lot of monomer and oligomer, which come from residue product of
polymerization, and is anxious to cause an allergy. We are researching and developing novel thermoelastic denture
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base which overcomes disadvantages of traditional denture resin.
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に発現している．TeM の C 端側には，8 つのシステインを含む ChM-I 様ドメインが存在するが，ChM-I とは異
なり furin のプロセッシングサイトである RXRR は見いだされない．そこで，COS7 細胞に FLAG-TeM 融合蛋白
質を発現させ，Cell surface labeling を行ったところ，TeM は C 端側を細胞外ドメインとして発現する II 型の膜
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静脈から墨汁を注入することにより，簡便に血管系を可視化するモデルを構築した（図 1，図 2）．また，墨汁を
注入したニワトリ胚の whole mount in situ hybridization を行うことにより，血管新生に関与する遺伝子と血管網の
確立過程を詳細に検討することに初めて成功した（図 1）．これまでに，この方法を用いて，ニワトリ胚では ChM
－I が軟骨だけでなく，体節・脊索，神経管の蓋板と底板，鰓弓，房室間の心内膜床などに発現し，これらの発





我々は，マウス EC 由来 ATDC5 を用いて in vitro 軟骨多段階分化モデルを構築した．軟骨分化の過程の一部
を再現する in vitro 培養系は他にも報告されているが，未分化細胞から軟骨細胞への分化のみならず軟骨細胞の
肥大化・石灰化を in vitro で効率良く再現する培養系は例を見ないことから，本培養系は軟骨分化を解析するス
タンダードな系として国際的に用いられている．
この in vitro 軟骨分化多段階モデルを用いて，BMP-4 によって誘導される軟骨初期分化過程における遺伝子発
現を SAGE（Serial Analysis of Gene Expression）法により網羅的に解析した．その結果，これまで知られていな























図 1 ニワトリ胚における血管網の発達とChM-I の発現局在
HH stage 19 のニワトリ胚の卵黄静脈から墨汁を注入し，血管網
を可視化した（A）．whole mount in situ hybridization の結果，HH
stage 19 では，硬節，脊索，眼，鰓弓，心臓において，ChM-I の
発現が検出された（B）．墨汁によって血管網を可視化したニワト
リ胚を用いて whole mount in situ hybridization を行ったところ，
ChM-I の発現は血管網とは排他的なパターンを示した（C）．
図 2 軟骨性骨原基の形成に伴う血管網の縮退







The proper growth and differentiation signaling from the surrounding extracellular environment regulates tissue
formation and its functions. We are aiming at the elucidation of molecular interactions and signaling networks
underlying bone and cartilage formation and vascularization.
1. Angiogenesis inhibitors involved in tissue-specific anti-angiogenic barriers.
Bone and muscle have well-developed vascular networks. In contrast, cartilage is avascular as well as resistant to
vascular invasion. Similarly, tendons and ligaments are also known as the poorly vascularized tissue. Therefore,
cartilage and tendon/ligament have been speculated to have the anti-angiogenic barriers that block invasion of blood
vessels from the surrounding tissues.
We previously identified a cartilage-derived anti-angiogenic factor, chondromodulin-I（ChM-I）, based on the
inhibitory activity for vascular endothelial cells. The local administration of recombinant human ChM-I almost
completely blocked vascular invasion and tumor growth in the xenograft model of human chondrosarcoma OUMS-27.
ChM-I is specifically expressed in the avascular zone of cartilaginous rudiments and has the activity to inhibit
replacement of cartilage by bone induced BMP. These findings suggested that ChM-I participated in angiogenic
switching of cartilage phenotype during bone formation. Surprisingly, no overt abnormality was detected in
endochondral bone formation and cartilage development in ChM-I －/－ mice. However, a significant increase in bone
mineral density with lowered bone resorption with respect to formation was unexpectedly found in adult ChM-I －/－ mice,
suggesting that ChM-I acts as a bone remodeling factor.
Recently, we cloned tenomodulin（TeM）as a ChM-I related gene. Cell surface labeling revealed that TeM was
expressed as a type II transmembrane protein, unlike ChM-I that was a secreted factor released from a larger
precursor protein after cleavage with furin. TeM transcripts have been found in hypovascular tissues such as tendons,
ligaments, epimysium of skeletal muscle, and sclera. Using an adenovirus expression system, we utilized the forced
expression and subsequent secretion of the human TeM C-terminal 116 amino acids（Ad-shTeM）in human umbilical
vein endothelial cells（HUVECs）to assess the anti-angiogenic properties of TeM. The C-terminal 120 amino acids of the
human ChM-I precursor（Ad-shChM-I）was also expressed in HUVECs as a comparison study. Transduction of both Ad
-shTeM and Ad-shChM-I resulted in significant impairment of the tube forming activity of HUVECs, when cultured in
matrigel. In a modified Boyden chamber assay, migration of HUVECs in response to VEGF was significantly affected
following transduction of either Ad-shTeM or Ad-shChM-I. The transduction of either Ad-shTeM or Ad-shChM-I in
human melanoma cells resulted in suppression of tumor growth in association with decreased vessel density in vivo .
Hence, we have demonstrated that, similarly to ChM-1, the C-terminal domain of TeM exhibits both anti-angiogenic
and anti-tumor activities when expressed in a secreted form.
2. Molecular mechanism of tissue vascularization in chicken embryos
We successfully established visualization of vascular networks of chicken embryos from stage 19 to stage 30 by
injecting India ink into the vitellin vein and compared localization of ChM-I transcripts with development of vascularity
in combination with in situ hybridization. At stage 19, ChM-I was exclusively expressed from blood vessels in all the
somites, the eyes, pharyngeal arches, notochord, and the heart. In association with the limb bud outgrowth from the
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lateral plate mesoderm, development of vascular networks occurs by angiogenesis from the aorta, and ChM-I was
detected as dot-like structure and correlates well with the avascular region of the chondrogenic condensations of the
forelimbs from stage 23 to stage 25. From stage 26 to stage 30, ChM-I was detected at the avascular zones of all the
cartilaginous rudiments. Thus, ChM-I is expressed in the avascular regions of noncartilaginous tissues prior to
chondrogenesis. Later, ChM-I induction and expression was associated with appearance of avascular regions during
chondrogenesis. Currently, we also succeeded in visularization of invreased vascular networks upon electroporation of
VEGF in chicken forelimbs.
3. Regulatory mechanism of chondrogenesis.
We previously established the in vitro model of multistep chondrogenic differentiation using mouse EC cell line,
ATDC5, which is currently used as one of the standard cell lines. Taking advantage of this in vitro model, we have
performed Serial Analysis of Gene Expression（SAGE）profiling of transcripts derived from ATDC5 cells before and
after the induction of chondrogenesis by the treatment with BMP-4. A total of 43,656 SAGE tags（21, 875 and 21,781
tags from the uninduced and induced libraries, respectively），corresponding to 17,166 unique transcripts, were
analyzed. This transcriptome analysis predicted that a total of 139 transcripts are differentially expressed, reflecting
multiple changes in activities of cell biological processes after the induction of chondrogenesis.
4. Regulatory mechanism of tendogenesis/lilgamentogenesis.
Fibroblasts in tendons and ligaments in vivo are histologically distinct as characterized by the longitudinal rows of
winged cells separated by extracellular matrix. However, these cells are almost indistinguishable from fibroblasts in
loose connective tissues in vitro since their histological characteristics are lost. Due to a lack of the specific
differentiation-markers, little is known about the molecular mechanism underlying tendogenic or ligamentogenic
differentiation. We found that TeM transcripts were induced during tendogenesis/ligamentogenesis and specifically
expressed in vivo in fibroblasts consisting of tendons, ligaments, and epimysium. In vitro , expression of TeM
transcripts was detected in tenocytes（tendon fibroblasts）isolated from flexor tendons of chick embryos at stage 41 or 2
-week old rats by trypsin and collagenase digestion. Thus, TeM may serve as a good phenotypic marker for tendons
and ligaments, which provides us with an opportunity for understanding a mechanism underlying the formation and
regeneration of these tissues.
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The main objective of our department is to investigate and develop methods, procedures, and technologies
applicable to basic and clinical medicines as well as basic biology on the basis of material sciences. The materials to
use in the body and to contact biological substances, like proteins and cells, are defined as biomaterials. In our
department, various types of biodegradable and non-biodegradable biomaterials of polymers are designed and created
aiming at their clinical applications and the scientific development of basic medicine and biology for stem cells. We
investigate the biomaterials to assist reconstructive surgery and to apply to drug delivery systems（DDS）for improved
therapeutic efficacy. However, it is often difficult for patients to improve their Quality of Life（QOL）only by the
reconstructive surgery procedure because the biomaterials used are of poor biocompatibility and functional
substitution. For organ transplantation, there are several problems to be resolved, such as the lack of donor organ and
the reverse effects of immunosuppressive agents. The two present medicines of up-to-date are clinically limited for
medical therapy. Under such circumstance, one therapeutic approach newly emerging is regenerative medicine. The
objective is to regenerate injured or lost tissues and to substitute organ functions by making use of cells. The
regenerative medicine is quite different from the reconstructive surgery and organ transplantation from the viewpoint
of no use of medical devices and no need of immunosuppressive agents, respectively. The basic idea of regenerative
medicine is to give cells an environment site suitable to induce the regeneration of tissue and organ. The technology
and methodology to create the environment of regeneration induction are named tissue engineering. Generally, there
are three factors necessary for tissue engineering, such as cells, the scaffold for cell proliferation and differentiation,
and growth factors. For successful regenerative therapy of tissue and organ, it is indispensable to efficiently take
advantage of various biomaterials for recombination of all the factors. Especially, biodegradable biomaterials play an
important role in this medical applications. Since there are few metals and ceramics with biodegradable nature,
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polymer materials of biodegradability have been mainly used for this purpose. If a biomaterial is degraded to disappear
in the body accompanied with its action accomplishment, it is not necessary to consider retrieval of the material from
the body. In addition, it is likely that the material degradation of right time does not physically impair tissue
regeneration. There are some cases where biodegradable of biomaterials are required for the application of DDS and
basic medical biology.
Our research goal is to design and create biomaterials mainly from polymers which are practically applicable for
regenerative medicine, stem cell technology, DDS, and medical therapy of reconstructive surgery and internal
medicine. More detailed explanation about every projects are described.
1) Biomaterials for regenerative medicine
It is well recognized that cells are present in the living tissue adhering onto the natural scaffold for cell
proliferation and differentiation or morphogenesis, namely extracellular matrix（ECM）．When the body tissue is largely
lost, the ECM itself will also disappear. In such a case, we cannot always expect the tissue regeneration at the large
defect only by supplying cells to the defect. One way necessary for successful tissue regeneration is to provide a
temporary scaffold for the proliferation and differentiation of cells to the defect. We are designing and creating 3-
dimensional and porous constructs of biodegradability as this temporary cell scaffold which is an artificial ECM.
However, even if a superior scaffold is supplied to the tissue defect, the tissue regeneration will not be achieved
without sufficient number of cells and the amount of cell proliferation signals. It is one of the practically possible ways
to use growth factors for promoted proliferation and differentiation of cells. It is, however, necessary for in vivo use of
growth factors to contrive their administration form because of the in vivo instability. One possible way is the
controlled release of growth factor or its related gene at the site of tissue regeneration over an extended time period by
incorporating the factor into an appropriate carrier. This release technology will enable the growth factor to efficiently
exert the biological activity, resulting in promoted tissue regeneration. We are designing and preparing the release
carrier from biodegradable biomaterials. Generally, in the chronic fibrotic disease, an organ is often occupied with the
fibrous tissue, which causes organ dysfunction. It is highly possible that if the fibrosis is enzymatically digested by a
proper way, the fibrotic site is naturally regenerated based on the natural regenerative potential of the surrounding
normal cells and the organ function is eventually recovered. We are preparing the targeting system based on polymers
with an organ affinity to achieve the regenerative therapy for chronic disease（physical regenerative medicine）．
2) Biomaterials for stem cells technology and basic researches of medicine and biology
It is no doubt that cells are key to clinically realize regenerative medicine. Thus, it is of prime importance to
improve the procedure and technology for isolation, proliferation, and differentiation of cells which have a high
potential of proliferation and differentiation, such as stem cells, precursors, and blastic cells. For this purpose, many
types of biomaterials and the technology of cell culture to manipulate cells are required. In this department, various
biomaterials and the technology and methodology related to stem cells, precursors, and blastic cells are being
explored to effectively take advantage of the cells for regenerative medicine as well as to develop materials,
technologies, and methodology for basic researches of medicine and biology.
3) Biomaterials for DDS
Generally there are few drugs which have a specific selectivity for the site of action. Therefore, the high-dose
administration of drugs is necessary to achieve their in vivo therapeutic efficacy, while this often causes the adverse
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effects of drugs. DDS is a trial which allows a drug to act at the right time the right site of action at the necessary
concentration. The objective of DDS includes the controlled release of drug, the prolongation of drug life-time, the
acceleration of drug absorption, and the drug targeting. Various biomaterials are inevitably required to achieve every
DDS objective. In this department, various research projects of DDS for drug and gene therapies are carried out from
the viewpoint of polymer material science. The DDS technology and methodology are also needed to enhance the in
vivo efficacy of vaccination or magnetic resonance imaging（MRI）and ultrasound diagnosis. We also focus on the DDS
research for prophylactic and diagnostic applications.
4) Biomaterials for surgical and physical therapy
This department is partly originated from the division of Molecular Design and Biomaterials of the former
Research Center for Biomedical Engineering where the medical applications of polymer materials have been
investigated extensively. Among the research activities, we continue to design and create biomaterials from
biodegradable polymers aiming at their assistance in surgical and physical therapies.
From the viewpoint of biomaterial sciences, we are pursuing comprehensive researches on the scaffold for the cell
proliferation and differentiation, the DDS of growth factors, and the material technology to use stem, precursor, and
blast cells. Through R&D collaborations with various medical and dental schools and private companies, we are
planning to apply our research results to concrete clinical trials in terms of tissue and organ regeneration, such as the
skin, fat, bone, cartilage, nerve, hair, blood vessels, periodontium, myocardium, and kidney and the DDS applications
for therapeutic, prophylactic, and diagnostic medicines, while we are developing some biomaterials for basic
researches of medicine and biology.
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本医工学治療学会第 19 回学術大会（2003.5.16－18. 札幌）




新しい血管新生療法．第 5 回比叡山ワークショップ（2003.7.5. 京都）
丸井 晃，洞井和彦，山本雅哉，櫛引俊宏，廣瀬圭一，仁科 健，池田 義，西村和修，田畑泰彦，米田正始：他
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金沢）
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り一層の安全性，低侵襲を目的とした塩基性線維芽細胞増殖因子（bFGF）徐放化ゼラチンハイドロゲルによ
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会（2003.11.19－21. 東京）
廣瀬圭一，植山浩二，丸井 晃，洞井和彦，榊原 裕，山本雅哉，櫛引俊宏，池田 義，西村和修，田畑泰彦，米
田正始：安全性と低侵襲を目的とした重症虚血性疾患（心臓，下肢）に対する新しい血管新生療法．第 44 回
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中野貴由，土田裕基，石本卓也，藤谷 渉，馬越佑吉，出口博史，山本 融，野口真一，山本雅哉，川上 理，田
畑泰彦，山本敏男：生体硬組織への結晶学的アプローチ－微小領域 X 線回折法ならびに Spring-8 放射光施








2003 年春期（第 132 回）大会（2003.3.27－29. 千葉）
石本卓也，中野貴由，馬越佑吉，田畑泰彦，出口博史：長管骨欠損部の形状回復過程に対する結晶学的パラメータ
の変化，日本金属学会 2003 年秋期（第 133 回）大会（2003.10.11－13. 札幌）
土田裕基，中野貴由，馬越佑吉，山本敏男，田畑泰彦：海綿骨の形態とその生体 Ap 配向性．日本金属学会 2003
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Nishida, T., Kubota, S., Kojima, S., Kuboki, T., Kushibiki, T., Tabata, Y., and Takigawa, M. : Regeneration of injured rat
articular cartilage by connective tissue growth factor/hypertrophic chondrocyte-specific gene product 24（CTGF
/Hcs24/CCN2）．第 76 回日本生化学会（2003.10.15－18. 横浜）
森本一洋，長尾智誠，上林弘志，田内義彦，関 俊暢，富田幹雄，林 正弘，田畑泰彦：アミノ化ゼラチンによる
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Kojima, K., Ignotz, R., Kushibiki, T., Tabata, Y., Bonassar, LJ., Vacanti, CA. : Tissue engineered trachea using sheep
bone marrow-derived from mesenvhymal stemcells with TGF-b2 released from biodegradable microspheres. 83
rd Annual Meeting. American Association for Thoracic Surgery.（2003.5.4－7. Boston）
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Aachen）
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科学会総会（2003.11.19－21. 東京）
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Holland, T. A., Tabata, Y., and Mikos, A. G. : Controlled Release of TGF-1 from Gelatin Microparticles Encapsulated
in Oligo（Poly（Ethylene Glycol）Fumarate）Hydrogels. 31st Annual Meeting & Exposition of the Controlled
Release Society（2003. 7.19－23. Glasgow）
Holland, T.A., Tessmar, J.K., Tabata, Y., and Mikos, A.G. : Sustained Release of Transforming Growth Factor-1 from
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Francisco）
Thakor, DK., Tabata, Y., Nishimura, I., Spigelman, I. : Noninvasive gene transfer to the peripheral nervous system.




田畑泰彦：組織再生と DDS/scaffolding 技術．北里大学薬学部公開シンポジウム 2003－再生医療の進歩と創薬－
（2003.2.14. 東京）
田畑泰彦：再生医療．大阪商工会議所バイオビジネススクール講義（2003.2.22. 大阪）




田畑泰彦：scaffold と DDS とを用いた再生医療の実際．札幌医科大学再生医療セミナ （ー2003.2.24. 札幌）
Tabata, Y. : Significance of Release Technology of Growth Factor in Tissue Engineering．第 16 回日本軟骨代謝学会
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田畑泰彦：再生医療における生体組織工学の必要性．第 1 回 Osaka World Healing 研究会（2003.5.17. 大阪）
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田畑泰彦：皮膚疾患と再生医療．第 102 回日本皮膚科学学会総会（2003.5.23－25. 東京）
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田畑泰彦：再生医療入門．第 1 回県薬・病薬共催学術講演会（2003.6.14. 神戸）
田畑泰彦：生体組織工学をベースとした頭蓋骨と顎骨の再生誘導治療．日本先天異常学会学術集会（2003.7.2－4.
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Tabata, Y. : Vital Importance of Drug Delivery System in Tissue Engineering. International Conference on Materials
for Advanced Technologies（2003.12.7－12. Singapore）
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山本雅哉，田畑泰彦：ドラッグデリバリーシステムを用いた骨組織の再生．第 25 回東日本整形災害外科学会
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Modern medical treatments have been developed from not only modern pharmaceutical sciences and molecular
biology, but also biomedical engineering. The role of researchers whose background is engineering will be to become
more important in such boundary research area in future. We aim to train students from the graduate school of
engineering for the biomedical engineer through the researches. Research subjects of our department are listed
below :
Cell culture substrates for regenerative medicine
Cells and extracellular matrices are important raw materials for regenerative medicine. In recent years, many
research groups have devoted enormous efforts to establish in vitro culture conditions in which stem cells, such as ES
cells and tissue stem cells, differentiate into various functional cells. Those cells are expected to be very useful for
treatment of various diseases. Many kinds of stromal cells have been used to differentiate stem cells to functional cells.
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However, most of stromal cells preferentially used are derived from mice. Some authorities who are in charge of
regulatory issue have pointed out the difficulty to rule out the possibility that retrovirus incorporated in mouse gene
will be activated and transferred to stem cells and functional cells derived from stem cells. One of our research
activities is focused on the development of stromal cell free culture systems used for the induction of ES cells to
various functional cells. ES cells cultured on the substrate, onto which bioactive molecules isolated from stromal cells,
are immobilized effectively differentiated to dopaminergic neurons.
Conventional cell culture substrates are not always suitable for cells used for regenerative medicine. Neurons
differentiated from ES cells in vitro are very difficult to be collected from a cell culture flask without deterioration of
cell functions, because long axons from neurons are easily damaged during detachment of neural cells from the cell
culture substrate. Cell sheets but not single cells are needed in some instance, such as regeneration of a skin and a
mucous membrane. We have been examining a film of cellulose derivatives for a cell culture substrate. Cells cultured
on it are removed by cellulose-degrading enzyme, cellulase, without damaging cells on the substrate.
Bioartificial organs
Bioartificial Liver : Liver is a unique organ that has a strong potential for regeneration. Even after the liver is
severely damaged, its regeneration can be expected if the patient is appropriately supported by a medical device for a
certain time. A bioartificial liver that contains a large number of living hepatocytes is the most promising device for
liver support. We prepare a bioartificial liver by inoculating ten billion porcine hepatocytes into a hollow fiber module.
Hepatocytes in hollow fibers formed the firm aggregate of a noodle shape after one day culture. The metabolic
functions of the bioartificial liver were evaluated by loading several chemicals. Our bioartificial liver maintained about
1/20 of the metabolic function of the normal adult human liver for more than 10 days.
Bioartificial pancreas : Islets of Langerhans have been transplanted to treat insulin-dependent diabetes patients.
Adult pancreatic cells are known to have a poor growth capacity. Islets containing cells from cadaver donors or
animals should be employed. In bioartificial pancreas, islets are encapsulated into a semi-permeable membrane and
then implanted into the diabetic patients to protect them from immune rejection. The semi-permeable membrane
permits permeation of oxygen and nutrient which are necessary for islet survival, but prohibits contact of islet cells
with components of the host immune system. We encapsulated islets into agarose-based microbeads and induced
normalization of blood glucose levels of diabetic recipient mice by implanting 1000 microencapsulated hamster islets
into the peritoneal cavity.
Medical devices for least invasive surgery :
Endovascular surgery is recognized as one of the strategies for the treatment of various neuro-vascular diseases
such as cerebral or spinal arteriovenous malformations, dural arteriovenous fistulas and cerebral aneurysms. In this
method, a microcatheter is advanced into or close to a lesion and then the lesion is treated by various methods, such as
embolization and stenting. It is not so invasive and thus is accepted as an attractive therapy making up conventional
surgical techniques. For more than 20 years we have been working on the development of new devices, such as
catheters with higher performance, effective embolic materials, and smart stents.
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Cell chips for high-throughput screening :
Transfectional array : Functional characterization of human genes may be one of the most challengeable tasks in
the post-genome era. Due to a huge number of novel genes discovered in genomics, high-throughput methods are
required to express or silence in parallel thousands of genes in living cells. The objective of our study is to fabricate
transfectional arrays through micropatterning of self-assembled monolayers on a gold substrate and the subsequent
site-specific spotting of different expression vectors or short interfering RNAs.
Antibody array : Recent progress in stem cell research provides us with promising options of cell sources for use
in tissue engineering. However, insufficient knowledge about specific surface antigens expressed on most of stem cells
limits their application in regenerative medicine. To solve this problem, we developed a high-throughput analytical
method for typing multiple membrane proteins. Our method is based on solid-phase cytometry using an antibody
microarray prepared on a micropatterned alkanethiol monolayer.
The highly-integrated cell arrays prepared by patterning self-assembled monolayers will provide promising
platforms for the cell-based high-throughput functional analysis, where live cells are used to screen massively
thousands of drugs, proteins, and genes in parallel.
Surface chemistry for biomedical materials :
Protein adsorption and complement activation are involved in the initial reactions against man-made materials with
living bodies. It is necessary to elucidate these mechanism in relation to the surface properties so as to rationally
design biocompatible surfaces of synthetic implants. Most of information on protein adsorption and complement
activation by artificial polymeric materials has been accumulated from studies with polymeric materials. However,
polymer surfaces could not be assumed rigid and immobile at equilibrium. The polymer molecules in the vicinity of the
surface or interface would exhibit motion and relaxation in response to the different interfacial environment. And thus
it is difficult to prepare model surfaces using polymeric materials for studies of the complement activation. Self-
assembled monolayers of alkanethiols formed on a gold thin film give well-defined model surfaces for studies on
interfacial phenomena and intermolecular interactions. The surface plasmon resonance technique can be applied to
analyze the interfacial phenomena under water. We have been studying protein adsorption, complement activation, and
cell adhesion on well-defined surfaces made of self-assembled monolayers using the surface plasmon resonance
technique.
【業 績 目 録】
 誌上発表 
１）原著論文
Ueda, Y., Iwata H., Peak, H-J., Ko, I-K. Shimooka Y., Katsura, N., Ikai, I., Yamaoka, Y., Ikada, Y. : Bioartificial liver with
whole blood perfusion, ASAIO J. 49 : 401－406（2003）
Hirata, I., Hioki, Y., Toda, M., Kitazawa, T., Murakami, Y., Kitano E., Kitamura, H., Ikada, Y., Iwata H. : Deposition of
complement protein C3b on mixed self-assembled monolayers carrying surface hydroxyl and methyl groups
studied by surface plasmon resonance. J. Biomed Mater. Res., 66A : 669-676（2003）
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Murakami, Y., Kitano, E., Kitamura, H., Iwata, H. : Effect of adsorbent of RiposorberTM, a cellulose microparticle with
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（2003）
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村上能庸，北野悦子，北村 肇，岩田博夫：ポリアニオングラフト表面と補体系との相互作用，第 25 回バイオマ
テリアル学会大会（2003.12.16－17. 大阪）
Ko I.K., Kato K., Iwata H. : Antibody microarray for parallel analysis of neural stem cell surface markers expressed
during differentiation. 2003 Japan-Taiwan Symposium on Stem Cell and Tissue Engineering（2003. 3. 8 Kyoto）．
高 寅甲，加藤功一，岩田博夫：自己組織化膜を用いた抗体アレイの作製とその神経幹細胞膜抗原の分析への応用，
第 52 回高分子討論会（2003.9.24－26. 山口）





対する補体タンパク質吸着の解析，平成 15 年度繊維学会年次大会（2003.6. 11－13. 京都）
有馬祐介，加藤功一，岩田博夫：エバネッセント場蛍光顕微鏡による細胞接着過程の観察，第 25 回日本バイオマ
テリアル学会大会（2003.12.16－17. 大阪）
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表面プラズモン共鳴による解析・第 25 回日本バイオマテリアル学会大会（2003.12.16－17. 大阪）
嶋田英輝，福間英哉，伊比井崇向，佐藤秀樹，岩田博夫：マウス ES 細胞からインスリン分泌細胞への分化誘導：
第 41 回人工臓器学会（2003.10.30－11.1. 仙台）
伊比井崇向，嶋田英輝，福間英哉，佐藤秀樹，岩田博夫：マウス ES 細胞からインスリン分泌性細胞への分化誘導
法の比較 －キナーゼ阻害剤の効果を中心に－，第 25 回日本バイオマテリアル学会大会（2003.12.16－17.
大阪）
吉迫 智，山内文生，加藤功一，岩田博夫：細胞へのオリゴヌクレオチド導入用マイクロアレイの試作，第 49 回
高分子研究発表会（2003.7.10. 神戸）
２）講演・シンポジウム
岩田博夫：細胞の 2-D ディスプレイ－Cellomics へ向けて－，日本バイオマテリアル学会特別シンポジウム
（2003.1.30. 鹿児島）
岩田博夫：組織工学と幹細胞研究から再生医療へ，千里ライフサイエンスシンポジウム（2003.2.7. 大阪）
岩田博夫：寒天を用いた再生医療，第 3 回日本バイオマテリアル学会シンポジウム（2003. 9.20. 札幌）
H. Iwata, H. Shimada, T. Ibii, H. Sato, and H. Yamazoe : Derivation of Hormone Releasing Cells from Mouse ES Cells
for Tissue Engineering, 2nd Japanese-Swiss Workshop on Biomaterials，（2003.11.5－7. Tsukuba）
岩田博夫：ティッシュエンジニアリング－幹細胞生物学から再生医療へ向けて－，平成 15 年度第 3 回先端医用技
術交流研究会（2003.11.10. 広島）






フェクション，第 5 回生命工学材料とバイオテクノロジーに関するシンポジウム（2003.6.13. 京都）
山内文生，加藤功一，岩田博夫：遺伝子マイクロアレイの作製と細胞への遺伝子導入，第 3 回日本バイオマテリア
ル学会シンポジウム（2003.9.20. 札幌）
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される chromatoid body/nuage 構造（生殖顆粒）に焦点を絞って，その構成因子の同定や機能解析を行っている．
これまでに tudor ドメインの繰り返し構造を持つ複数のタンパク質が共に chromatoid body/nuage に特異的に局
在する事を示したが，このうち tudor repeat 1 が mRNA スプライシングに関与する snRNPs と複合体を形成する
事，同遺伝子の欠損マウス個体が雄生殖細胞の成熟過程で分化異常を示す事を明らかにした．雄生殖細胞分化の




な性質（neuronal identity）の決定に関わる遺伝子の同定と機能解析を進めている．また，in vivo electroporation
法を用い，マウス胎仔神経系の種々の部位に高効率で遺伝子導入する実験系を開発し，マウス神経系での遺伝子
機能を解析している．転写制御機構をトランスジェニックマウスの手法で解析し，Bar 型ホメオボックス遺伝子






















(1) Molecular and cellular mechanisms of development and differentiation of mammalian germ cells.
The succession between germ cells and pluripotent cells are fundamentals for ontogeny of individuals and
continuity through generations in mammals, and molecular mechanisms underlying the germ-line cells serve as basal
states during derivation of somatic cell lineages. Our research aim is to reveal such basic molecular systems present in
the germ-line cells, and we are currently focusing on chromatoid body/nuage structures（germ granules in mice），by
identification and functional analyses on components of the structures. We have shown that proteins containing
multiple tudor domains specifically localize to the chromatoid body/nuage structures. One of such component, tudor
repeat 1, makes complex with spliceosomal snRNPs and targeted disruption of the gene causes deficiencies in male
germ cell differentiation. After devising an in vivo electroporation system, which enables forced gene expression at
each differentiation stage of postnatal male germ cells, we are also carrying out gain-of-function and dominant-negative
studies of chromatoid body/nuage components in vivo.
(2) Molecular mechanisms to control neural development and neuronal differentiation.
The mammalian nervous system comprises an enormous number of cell types. We have been trying several
approaches at the both cellular and molecular levels to understand how neuronal identity is determined. The in vivo




electroporation method into the mouse nervous system has been developed in order to analyze gene function in vivo. A
mammalian Bar-class homeobox gene, MBH1, is expressed by commissural neurons in the developing spinal cord and
plays a pivotal role in the determination of commissural neuron identity.
(3) Molecular mechanisms of nuclear reprogramming of somatic cells.
Our body is built by an incredible variety of cell and tissue types, which develop from a single fertilized egg
through embryogenesis. Those cells are basically classified into two types of cells ; somatic cells and germ cells.
Somatic cells function in forming and maintaining body parts only for a generation, while germ cells including gamates
and their precursor cells are diversified for transmitting genetic information to the next generation. It has been shown
that determination of cell fate is epigenetically regulated through activation or repression of specific genes. Nuclear
reprogramming is a phenomenon that a specialized somatic cell acquires pluripotential competence, which is defined
by multi-lineage differentiation, due to reset of epigenetic memory of the somatic cell. Recent development of a
technology of embryo manipulations achieves epigenetic reprogramming by nuclear transplantation of a somatic cell to
enucleated oocytes as seen by production of cloned animals in many species. We found that embryonic stem（ES）cells,
which have the robust capability of self-renewal with pluripotency under culture conditions, retain the nuclear
reprogramming activity as shown by cell hybridization with a somatic cell. Cell hybridization technology may,
therefore, have potential to make an important contribution to personal therapeutic applications without the need for
cloning.
To evaluate the full potential of a reprogrammed somatic genome, we have generated inter-subspecific hybrid
cells with Mus musculus domesticus ES cells and M. m. molossinus somatic cells or vice versa, in which frequent DNA
sequence polymorphisms allow us to monitor the origin of gene expression. Consequently, it has been revealed that
the reprogrammed somatic genome has gained nuclear competency for transcription of mRNAs specific to various
types of tissues derived from the hybrid cells. Thus, it is likely that the reprogrammed somatic genomes function
equivalent to the ES genomes in differentiated cells. In the next, to understand molecular mechanism of the nuclear
reprogramming, changes of chromatin structure of somatic nuclei after cell hybridization with ES cells were analyzed
by immunocytochemical and chromatin immunoprecipitation assays. We have demonstrated that the acquisition of
pluripotential competence by a reprogrammed somatic genome is accompanied, independent of gene activity, by global
de-condensation of the somatic cell-derived chromatin. This is most clearly marked by hyper-di-methylation at histone
H3 lysine 4. We have proposed that this erasure of somatic cell-specific histone modifications is a crucial step in the
induction of successful nuclear reprogramming.
【業 績 目 録】
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１）原著論文
Chuma, S., Hiyoshi, M., Yamamoto, A., Hosokawa, M., Takamune, K., Nakatsuji, N. : Mouse Tudor Repeat-1（MTR-1）
is a novel component of chromatoid bodies/nuages in male germ cells and forms a complex with snRNPs.
Mech. Dev. 120 : 979－990（2003）
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spinal cord. J. Neurosci. 23 : 1987－1991（2003）
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中辻憲夫：ES 細胞による再生医療，「分子生物学」（第 2 版）（田沼靖一編，丸善株式会社）347－360（2003）
Tada, T. : Overview of nuclear reprogramming. In “Cell Reprogramming and Transgenesis by Nuclear Transfer in
Vertebrates”（Verma, P and Trounson, A.O., eds）：in press, Humana Press, USA
Tada, M., Tada, T : Electrofusion : Nuclear reprogramming of somatic cells by cell hybridization with pluripotential
stem cells. In “Cell Biology : A Laboratory Hand Book, 3rd Edition”（Celis, J. ed）：in press, Academic Press,
USA
３）総 説
中辻憲夫：人の体はどこまで再生できるのか．日経サイエンス 33 巻 6 号 18－21（2003）
多田政子，多田 高：ES 細胞による体細胞の再プログラム化．実験医学 21 : 124－129（2003）
多田政子，多田 高：ES 細胞の融合によるリプログラミング．Molecular Medicine 40 : 48－56（2003）
多田政子，多田 高：ES 細胞・リンパ球－ES 融合細胞．中外医学社 21 : 1131－1133（2003）
木村博信，多田政子，多田 高：ES 細胞による体細胞ゲノム再プログラム化の分子機構．現代医療社 35 : 55－70
（2003）
多田 高，多田政子：生殖細胞の分化過程における核の再プログラム化．分子細胞治療 2 : 51－56（2003）
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三宅顕三，齋藤大樹，山本章嗣，鈴木徹，中辻憲夫，中辻孝子：シロウオ vasa mRNA 局在部位の除去による始原




Miyagi, S., Saito, T., Masuyama, N., Gotoh, Y., Nishimoto, M., Muramatsu, M., Okuda, A. : The Sox-2 regulatory
region 2 specifies multipotent state specific expression in both ES and neural stem cells. International Society
for Stem Cell Research 1st annual meeting（2003. 6.9. Washington, USA）
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Saito, T., Saba, R., Nakatsuji, N. : Mammalian Bar-class homeobox gene, MBH1, specifies commissural neuron
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村松正美，奥田晶彦：複数の多能性幹細胞における Sox-2 エンハンサー，SRR2 の機能とその分子メカニズ
ムの共通性．日本分子生物学会第 26 回年会（2003.12.12. 神戸）
Kimura, H., Tada, M., Nakatsuji, N., Tada, T : Chromatin reprogramming of somatic nuclei in ES hybrid cells “Key
Stone Symposium : Chromatin : Organizing the Genome for Patterns of Gene Expression in Health and
Disease”（2003.1.10－15. USA）
Kimura, H., Tada, M., Yamazaki, M., Hatano, S., Nakatsuji, N., Tada, T. : Chromatin reprogramming of male somatic
cell-derived Xist and Tsix in ES fusion cells “Key Stone Symposium : Chromatin : Organizing the Genome for
Patterns of Gene Expression in Health and Disease”（2003.1.10－15. USA）
木村博信，多田政子，中辻憲夫，多田 高：ES 細胞による体細胞核再プログラム化機構の解明．日本発生生物学
会第 36 回年会（2003.6.11－13. 札幌）
三瀬名丹，清澤秀孔，多田高，阿部訓也：マウス未分化幹細胞におけるマイクロアレイを用いた網羅的遺伝子発現
解析．日本発生生物学会第 36 回年会（2003.6.11－13. 札幌）
秦野慎矢，多田政子，木村博信，河野友宏，末盛博文，中辻憲夫，多田 高：未分化特異的な Nanog/Stm1 遺伝子
と疑似遺伝子 Stm2 の発現．日本遺伝学会第 75 回年会（2003.9.24－26. 仙台）
木村博信，多田政子，末盛博文，中辻憲夫，多田 高：多能性維持因子 Nanog/Stm1 タンパク質の発現パターン
“第２６回日本分子生物学会年会”（2003.12. 10－13. 神戸）
２）講演・シンポジウム
Nakatsuji, N. : Establishment and utilization of monkey and human ES cell lines in Japan : current status and future
prospects. Asia Pacific Stem Cells and Cloning Summit 2003（2003.1.15. Singapore）




Nakatsuji, N. : Establishment and Manipulation of Primate ES Cell Lines for Application in Medical Sciences. The
Croucher Foundation Advanced Study Institute on Advances and Challenges of Stem Cell Research.（2003.3.3.
Hong Kong）
中辻憲夫：特別講演「ES 細胞と再生医学」Liver Forum in Kyoto 第 5 回学術集会 （2003.3.29. 京都）
中辻憲夫：生殖細胞系列の発生分化．第 26 回日本医学会総会シンポジウム「発生分化」（2003.4.6. 福岡）





中辻憲夫：特別講演「ES 細胞研究と再生医学」第 19 回日本 DDS 学会（2003.6.20. 京都）
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中辻憲夫：胚性幹細胞（ES 細胞）を巡る研究と再生医療．第 41 回健康指標プロジェクト例会（2003.6.21. 京都）
中辻憲夫：ES 細胞と再生医学－サルとヒト ES 細胞株の樹立と再生医療への展望．第 20 回大阪血液学研究会
（2003.7.4. 大阪）
中辻憲夫：ES 細胞を用いた医学研究と再生医療．第 40 回日本臨床分子医学会学術総会シンポジウム「ヒトはどこ
まで再生できるか」（2003.7.11. 東京）
中辻憲夫：ヒト ES 細胞株の樹立と再生医学．京都大学再生医科学研究所開所 5 周年記念シンポジウム（2003.10.6.
京都）
中辻憲夫：胚性幹細胞（ES 細胞）と再生医学．第 6 回組織工学・再生医学ワークショップ（2003.10.25. 神戸）












斎藤哲一郎：MBH1 の機能と神経細胞の運命決定機構．埼玉医科大学ゲノム研究センターセミナ （ー2003.5.12 東京）
斎藤哲一郎：交連ニューロンの運命決定機構．特定領域研究「先端脳」主催ワークショップ「神経発生生物学の先
端的研究」（2003.8.1. 東京）
Saito, T. : Electric pulses and transcriptional cascades to generate commissural neurons in the spinal cord. Harvard
University（2003.11.13. Boston, USA）
多田 高：細胞融合による体細胞核再プログラム化の分子機構．東大学友会セミナ （ー2003.2.17. 東京）
Tada, T : Possible application of somatic genome reprogramming to regenerative medicine “Japan-Taiwan Symposium
on Stem Cell and Tissue Engineering”（2003.3.8. Kyoto）
多田 高：体細胞核の再プログラム化分子機構．国立遺伝学研究所研究会（2003.3.13－14. 三島）
Hatano, S., Tada, M., Kimura, H., Kono, T., Nakatsuji, N., Tada, T. : A novel stem cell-specific gene, Stm1 required for











Department of Medical Embryology
and Neurobiology
分野主任 教授 笹井 芳樹
Prof. Yoshiki Sasai














する新規分泌タンパク因子 Tiarin が同定された．Tiarin は未だ解析が進んでいない分泌糖蛋白 Olfactomedin ファ
ミリーに属する．アフリカツメガエルを用いた mRNA 微量注入法による Tiarin の強制発現では，胚の外胚葉にお





た，Tiarin は Shh の神経腹側化活性と拮抗







検討し，ドーパミン神経への分化誘導に成功 サルES細胞から SDIA 法と BMP処理で分化させた知覚神経細胞




Department of Medical Embryology & Neurobiology focuses on molecular mechanisms underlying early
vertebrate development, especially development of nervous systems. We are also aiming at medical application of in
vitro differentiation of neurons.
Before Sasai started his lab in this institute, he had isolated a neural inducer, Chordin, which had been predicted
by the Nobel Prize winner Hans Spemann. Chordin, a novel secerted factor, can induce neural tissues from immature
ectoderm, which otherwise gives rise to epidermis. Interestingly, the Drosophila homologue of Chordin, sog, turned
out to be an upstream regulator of neurogenesis in fly, suggesting that Chordin is used ubiquitously for neural
regulator in the animal kingdom.
Our current projects are as follows :
（1）Molecular control of neural differentiation from uncommitted ectoderm.
（2）Molecular basis for diversity of neurons.
（3）in vitro differentiation of ES cells into neural tissues.
This year, we focused on analysis of a new signaling factor Tiarin. We systematically screened for genes involved
in cell-cell interactions during early neural patterning by using the Signal-Peptide-Selection method. Tiarin is expressed
in anterior non-neural ectoderm of Xenopus embryos. Tiarin overexpression show strong dorsalization of embryonic
neural tissues. Tiarin woks in an independent signaling pathway from that of Shh, BMP or Wnts.（3）We previously
established an efficient system to induce neural differentiation of mouse ES cells in vitro by using SDIA（stromal cell, -
derived inducing activity）．By using this system, we could induce differentiation of specific types of neurons such as
dopaminergic neurons. This year we showed that the SDIA method is applicable to primate ES cells. This indicates a
promising utility of this method for regenerative medicine of Parkinson’s disesase. We have also modified the SDIA
method by combining with patterning signals and successfully induced various CNS neurons as well as the neural
crest.
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ショウジョウバエの遺伝子 kuzbanian が細胞分化にかかわる Notch シグナルの活性化をおこなっているらしいこと，
TNFのプロセシングをおこなう酵素（TACE）がやはりこのファミリーに属する遺伝子によりコードされているこ
となどが報告された．私達は，メルトリン（ADAM19）が膜型シグナル分子で心臓の形成や神経分化に関与する

































Coordinated development of multi-cellular organisms depends
on intercellular communications and adhesions. Our research has been focused on regulatory mechanisms of such cell
-cell interactions during development. Numerous intercellular signaling molecules are generated as membrane-
anchored proteins, and they are subjected to proteolytic processing to liberate their extracellular domains（ectodomain
shedding）．Molecular bases that regulate the ectodomain shedding processes are coming into focus. We have found
previously that Meltrin /ADAM19, a membrane-bound metalloprotease can cleave off the extracellular region of
Neuregulin-（NRG1），one of the main neural ErbB ligands, from its membrane-anchored form.
In the present study, we examined whether Meltrin plays important roles in development or morphogenesis.
Generation of meltrin gene knockout（Meltrin －/－）mice revealed that Meltrin participates in the development of
the endocardial cushion of the heart. Mice lacking Meltrin exhibit ventricular septal defect（VSD）and immature
valves, and most of the animals die soon after birth. Surviving Meltrin －/－ mice showed prominent enlargement of the
heart, particularly of the right ventricle（Figs. 1）．The absence of Meltrinalso caused defects in the nervous system.
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Fig.2 shows impaired penetration of thick preganglionic neuron bundles into the adrenal medulla in Meltrin －/－ mice.
Our study indicated the necessity of proteolytic regulation of ErbB ligands by Meltrin for proper heart and neural
development.
Studies on ADAM proteases raise many questions. What kinds of molecular mechanisms regulate cleavages of the
membrane-anchored proteins? How does each mechanism modulate morphogenesis and other biological functions
temporally and spatially? Investigations on these questions will elucidate novel aspects of intercellular signaling.
【業 績 目 録】
 誌上発表 
１）原著論文
Kurisaki T, Masuda A, Sudo K, Sakagami J, Higashiyama S, Matsuda Y, Nagabukuro A, Tsuji A, Nabeshima Y, Asano
M, Iwakura Y, Sehara-Fujisawa A. Phenotypic analysis of Meltrin alpha（ADAM12）-deficient mice : involvement
of Meltrin alpha in adipogenesis and myogenesis. Mol Cell Biol. Jan ; 23（1）：55－61.（2003）
Kurohara K., Kurisaki T., Masuda A., Asano M., Katsuko Sudo,K., Nabeshima Y., Iwakura Y., and Sehara-Fujisawa A.
Essential Roles of Meltrin/ ADAM19 in Heart Development. Developmental Biol. 267, 14－28.（2004）
Wakatsuki S., Kurisaki T., Sehara-Fujisawa A. Lipid rafts identified as locations of ectodomain shedding mediated
Meltrin/ADAM19. J. Neurochemistry（in press）
Watabe-Uchida M, Masuda A, Shimada N, Endo M, Shimamura K, Yasuda K, and Sehara-Fujisawa A. A Novel
Metalloprotease-Disintegrin, Meltrine （ADAM 35）, Expressed in Epithelial Tissues during Chick









トリン/ADAM19 の役割，第 26 回日本分子生物学会年会（2003.12.10. 神戸）
小松紘司，黒原一人，若月修二，岩倉洋一郎，瀬原淳子：心臓の形態形成における Meltrin/ADAM19 の機能解析，
第 26 回日本分子生物学会年会（2003.12.12. 神戸）
湯本法弘，若月修二，瀬原淳子：骨格筋型 AchR サブユニット変換を指標とした筋成熟機構の解析と in vitro にお
ける解析系の確率，第 26 回日本分子生物学会年会（2003.12.12. 神戸）
Institute for Frontier Medical Sciences
再生統御学研究部門－７１－
２）講演・シンポジウム
Atsuko Fujisawa-Sehara : Roles of ADAMs in ErbB Signalling，Second International Workshop of the SFB549 on
Signalling from the ECM to the Nucleus in Animals and Plants（2003.2.20. ドイツ）
Kazuto Kurohara, Tomohiro Kurisaki, Aki Masuda, Shuji Wakatsuki, Yo-ichi Nabeshima, Yoichiro Iwakura, and Atsuko
Fujisawa-Sehara : ROLES OF MELTRIN BETA/ADAM19 IN HEART DEVELOPMENT，第 1 回 CDB シンポ
ジウム－The Origin and Formation of Multicellular Systems（2003.3.25. 神戸）
瀬原淳子：細胞間シグナルを制御する ADAM プロテアーゼ，第 56 回日本細胞生物学会大会（2003.5.16. 滋賀）
瀬原淳子：ADAM ファミリープロテアーゼ：形態形成・疾患との関わり，医学研究講義（大学院 Weekly Seminar
イブニングセミナー）（2003.5.26. 鹿児島）
Tomohiro Kurisaki, Kazuto Kurohara, Shuji Wakatsuki, Aki Masuda, Mitsuko Uchida, Kyoko Shirakabe, Kohji
Komatsu, Masateru Endo, Naoki Irie, Norihiro Yumoto, Yoichiro Iwakura, Yo-ichi Nabeshima, Atsuko Sehara-
Fujisawa Roles of Meltrins in Morphogenesis，ワークショップ「発生・疾患にかかわる ADAM・ADAMTS
プロテアーゼ研究の現状」，第 76 回日本生化学会大会（2003.10.15. 神奈川）
Kazuto Kurohara, Koji Komatsu, Tomohiro Kurisaki, Shuji Wakatsuki, Atsuko Sehara-Fujisawa ROLES OF MELTRIN
BETA IN HEART シンポジウム「ADAM Family」，3rd General Meeting of the International Ploteolysis
Society（第 3 回国際蛋白分解学会）（2003.11.11. 名古屋）











分野主任 助教授 喜納 辰夫
Assoc. Prof. Tatsuo Kina















グランドの CD45.1 congenic マウスが，通常の BALB/c マウス（CD45.2）に比べて，生後半年以降，高頻度で頭
部や背部の皮膚炎，目や耳にアレルギー性の炎症を発症することを見出し，CD45 のハプロタイプ型の違いに
よって免疫系の調節機構に異常が生じる可能性を示した．CD45.1 マウスにおける免疫異常を検討した結果，（1）
血中 IgE の顕著な増加，（2）Th2 型サイトカインの産生亢進，（3）B 細胞の LPS 反応性の異常，（4）抗原刺激後の




かにするとともに，RNA アプタマーや siRNA などの RNA 創薬の手法を用いた副作用の少ないアレルギー治療
法の開発も進めたい．
２．T/NK 前駆細胞の分化における転写調節因子 Id2 の役割
マウス胎仔胸腺には T/NK 共通前駆細胞が存在している．我々は，転写因子 E 蛋白の阻害因子である Id2 が
共通前駆細胞で発現すると，NK 前駆細胞に分化することをこれまでに明らかにしてきた．T/NK 細胞分化にお
ける Id2 の役割を調べるために，単一の胸腺前駆細胞に遺伝子を導入して分化・増殖させる系を開発し，この系
を用いて T 系前駆細胞に Id2 を強制発現させたときの影響を解析した．まず，最も初期段階の T 前駆細胞に導
入した場合，T 前駆細胞が NK 前駆細胞に運命変換されたと考えられるデータが得られた．次に，T 細胞レセプ
ター鎖遺伝子の再構成を開始する直前の前駆細胞に Id2 遺伝子を導入すると，一部の細胞は NK 細胞に分化
するという結果を得た．本来ならばこのような細胞はほとんど存在していない．一方，T 細胞を作る前駆細
胞はほぼ消失した．興味深いことに，一部の NK 細胞では T 細胞レセプター鎖遺伝子の再構成が観察された．
我々はこれまで，胎仔胸腺における Id2 の発現は最も未分化な分化段階の細胞に限られていることを示し，T/
NK 共通前駆細胞から NK 前駆細胞と T 前駆細胞に分かれると考えてきた．しかし今回の結果から，T 前駆細胞
に分化した直後の細胞も NK 細胞に分化できる可塑性を有していることが判明した．なお，いずれの導入実験に
おいても，導入した Id2 遺伝子を発現し続けているT 細胞は得られなかったことから，E 蛋白はT 細胞の
増殖または生存に不可欠であることが考えられた．
Our resarch project consists of two major areas. The first is the molecular mechanisms of inflammatory diseases
of BALB/c.CD45.1 congenic mice, in which symptoms of atopic dermatis, conjunctivitis and tympanitis are
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spontaneously developed after 6 months of age. Our goal is to develop new effective cures for these diseases using the
latest RNA technology. The second major line of investigation is directed towards elucidation of the role of
transcription factors in the development of T and NK cells from hematopoietic stem cells.
(1) Molecular mechanism of immune disorders in BALB/c.CD45.1 congenic mice
CD45, a leukocyte-specific glycoprotein with tyrosine phospatase activity, plays essential roles in both positive and
negative regulation of src-family tyrosine kinases and is critically involved in antigen receptor-mediated activation of T
and B lymphocytes. CD45 is also shown to be participated in the regulation of macrophage/granulocyte functions in
various infectious and inflammatory diseases. Recently, it has been shown that minor mutations or deletions occured in
the extracellular domain of CD45 resulted in severe combined immunodeficiency or multiple screlosis in humans,
indicating that CD45 is also involved in various diseases. We have recently established a congenic strain of BALB/c
mice with CD45.1 haplotye（BALB/c.CD45.1），and found that these mice frequently developed various inflammatory
diseases such as atopic dermatitis, conjunctivitis and tympanitis after 6 months of age. Immune disorders of BALB/c.
CD45.1 mice include（1）hyper IgE syndrome,（2）over-production of Th2 cytokines,（3）hyper LPS reactivity,（4）
enhanced phosphorylation of Jak3/Stat6 after antigen stimulation,（5）elevated level of AID expression and germline
IgE messeages. These results suggest that the tyroshine phophatase activity of CD45.1 molecules may be significantly
lower than that of CD45.2 molecules and this defective activity causes dis-regulation of immume response, and hence
hyper responsiveness to the enviromental antigens in BALB/c.CD45.1 mice. In addition to the investigation of
molecular mechasnism of the disease, we are trying to establish new cures for these diseases by introducing the latest
RNA technology.
(2) The role of transcription factor Id2 in the development of T/NK cell precursos.
Bipotent progenitors that are able to generate both T and NK lineage cells can be detected in the murine fetal
thymus. We have previously shown that enforced expression of Id2, an inhibitor of transcription factor E proteins,
restricts the bipotent progenitors only to generate NK lineage cells. Using newly-devised gene transduction method to
single thymic progenitors and the HOS（high oxygen submersion）culture system, we investigated the effect of Id2
overexpression on the lineage commitment at the single cell level. We found, first, that Id2 expression generated only
NK cells from the early thymic progenitors, suggesting the fate of Id2-transfected progenitors is altered from T to NK
lineage. Second, enforced Id2 expression in the thymocytes at the stage just before the initiation of TCRgene
rearrangements allowed survival of some cells capable to produce NK cells, which were not generated with vector
alone transduction. In contrast, no progenitors capable to produce T cells were detected. Interestingly, some NK
cells are found to possess rearranged TCR locus. In fetal thymus, Id2 is expressed at the most primitive
developmental stage, when the T and NK precursors are generated from T/NK common precursors. Our data strongly
suggest that thymic T progenitors, which produce only T cells in vivo, also have the plasticity to generate NK cells. In
addition, lack of Id2 expressing T cells in our culture system suggests that E proteins are indispensable for
proliferation or survival ofT cells.
Annual Report 2003
再生統御学研究部門 －７４－
【業 績 目 録】
 誌上発表 
１）原著論文
喜納辰夫：Arimitsu, N., Akimitsu, N., Kotani, N., Takasaki, S., Kina, T., Hamamoto, H., Kamura, K., Sekimizu, K. :
Clycophorin A requirement for expression of O-linked antigens on the erthrocytes membrane. Genes to Cells.
8 : 769－777（2003）.
藤本真慈：Kawamoto, H., Ohmura, K., Fujimoto, S., Lu, M., Ikawa, T., Katsura, Y. : Extensive proliferation of T cell
lineage-restricted progenitors in the thymus : an essential process for clonal expression of diverse T cell
receptorchains. Eur. J. Immunol. 33 : 606－615（2003）
 学会等の発表 
１）学会・研究会発表
喜納辰夫：BALB/c.CD45.1 マウスにおける免疫異常．第 13 回 Kyoto T Cell Conference．（2003.6.28. 京都）
喜納辰夫：BALB/c.CD45.1 マウスにおける免疫異常の解析．33 回日本免疫学会総会．（20003.12.8. 福岡）
藤本真慈，喜納辰夫，横田義史：マウス胎仔胸腺における T 細胞分化と NK 細胞分化．Kyoto T Cell Conference．
第 13 回集会（2003.6.27. 京都）
藤本真慈，柿沼志津子，島田義也，喜納辰夫：X 線照射あるいは ENU 処理で誘発されたマウス胸腺リンパ腫にお
ける TCR鎖遺伝子再構成と allelic exclusion．第 33 回日本免疫学会学術集会（2003.12.8. 福岡）
藤本真慈，喜納辰夫，横田義史：マウス胎仔胸腺における T/NK 共通前駆細胞と T 前駆細胞，NK 前駆細胞の関係．
第 26 回日本分子生物学会年会（2003.12.12. 神戸）




Department of Biomechanical Engineering
分野主任 池内 健
Prof. Ken Ikeuchi













































The main goal of medical therapy is not to cure diseases but to reproduce original function and high quality of life.
New technologies including mechanical, magnetic, ultrasonic and optical method have been studied by use of finite
element analysis. Mechanical engineers and surgeons have been collaborating effectively. Thus, ultrasonic diagnosis
system for osteoarthritis, navigation system for intracranial catheter, design methodologies for coronary and
intracranial stents and a standard of wear test for ceramic/ceramic total hip prosthesis were developed. Tribology in
animal joints was studied in terms of aqueous lubrication in brush-like surface layer.
The research activities of the Department of Biomechanical Engineering in 2003 are summarized as follows :
1. Ultrasonic measurement to detect cartilage degeneration in early stage
We have developed a new method to measure surface properties of tissues. Dynamic modulus of elasticity,
heterogeneity and thickness of articular cartilage were measured according to the correlation between the transition of
the reflected wave and the mechanical properties. Mechanical properties and functions of regenerated and grafted
cartilage were also measured by this method. In clinical application, the arthroscope with ultrasonic probe could detect
softening of cartilage associated with degeneration and it has become possible to find osteoarthritis before the
syndrome appears.
2. Magnetic system for navigating intracranial catheter
We have developed a system to measure position and attitude angle of intracranial catheter for intravascular
treatment. The magnetic field from a miniature magnet at the top of the catheter was measured with highly sensitive 15
－24 probes located out of the body. Neutral-network technology was used to estimate location of the catheter from the
magnetic field.
3. Biological lubrication of high water content layer on tissue surface
In a human body, slippery surface layers exist on articular cartilage, tendon/sheath interface and intestine wall
lubricating and protecting the tissue from injury. According to our study, hydrophilic macromolecules attaching firmly
to the tissue surface are swelled with water forming brush like structure. During sliding, the water attracted by the
macromolecules prevents direct contacts and injury. The mechanism of lubrication is essentially common with the
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ones called the steric repulsion in polymer brush, the surface grafted with hydrophilic polymers or the gel surface
layer.
4. Wear properties of nano-composite materials for ceramic/ceramic prostheses
Life of alumina/alumina total hip prostheses is longer than that of conventional joint prostheses with polyethylene
sockets because of high wear resistance and low biologic response against the wear particles of alumina. On the other
hand, a ceramic/ceramic joint possibly experiences fracture, chipping or detachment. Therefore, two extremely
different methods were developed to predict life and reliability of ceramic/ceramic joint prostheses. One of them uses
highly conformed specimens to simulate thin film lubrication and the other employs edge/cylinder combination to
simulate concentrated contact between the socket edge and the femoral head.
5. Optimal design of intracranial stents in terms of mechanical properties
Intracranial stents for intra--arterial treatment of aneurysm or sclerosis were designed by means of finite element
analysis and mechanical tests. A simple and effective method to estimate stent flexibility was presented and very
flexible stents optimized for brain arteries were designed.
6. Development of materials processing systems for dental prostheses
Materials processing systems, especially for metal materials, in a dental field are investigated. The purpose of this
study is to reproduce the oral function by establishing production systems of dental prostheses, which have excellent
biological-, medical-and morphological-compatibility
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森田有亮，富田直秀，園部正人，脇谷滋之，玉田 靖，池内 健：再生軟骨の潤滑機構「日本機械学会 第 15 回
バイオエンジニアリング講演会」（2003.1.21－22. 大阪）
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モカインファミリーの 1 つ CXCL12（SDF-1/PBSF）を B リンパ球前駆細胞の増殖を促進する分子として同定し
（Nagasawa, T., et al. PNAS 91 : 2305－2309（1994）），その生理的受容体が CXCR4 であり，これらの分子が，B リン
パ球の生成，発生過程における骨髄への血液細胞のホーミング，心室中隔形成，胃腸管を栄養する大型の血管の形
成に必須であることを見出した（Nagasawa, T., et al. Nature 382 : 635－638（1996）；Tachibana, K., et al. Nature 393 :
591－594（1998）；Egawa, T., et al. Immunity 15 : 323－334（2001））．これらの研究により，CXCL12 は，発生における
幹細胞または前駆細胞の細胞動態の制御に重要なサイトカインであることが示唆された．そこで，本年度は，幹細
胞に焦点をあて，造血幹細胞，造血以外の幹細胞における CXCL12 の機能，作用機構の検討を中心に研究した．


































た．これら一連の研究より，発生過程における始原生殖細胞の移動における CXCL12, CXCR4 の機能は，魚類，
哺乳類において保存されているが，哺乳類では，作用点が限局され，これらの分子への依存度が低いことが明ら
かとなった．
 T リンパ球の発生における CXCL12 の役割．
これまで，我々は，CXCL12 が B リンパ球の発生に必須で，系列決定直後の最も早期に作用することを明ら
かにしたが，CXCL12 の T リンパ球における機能は不明であった．CXCL12 欠損マウス胎児の詳細な解析により，
CXCL12 は，T リンパ球発生における胎児胸腺への前駆細胞の移入には，関与せず，移入後 TN3 と呼ばれる分
化段階以降の T 前駆細胞の増幅に関与していることが明らかとなった．この機能は，正常細胞と CXCR4 欠損細
胞とを移植して作製したキメラマウスの解析により，成体胸腺においても確認された．
Chemokines are a family of small structurally related molecules that were recognized originally for their ability to
regulate cell trafficking in inflammation. We isolated a chemokine, CXC chemokine ligand 12/stromal cell-derived
factor/pre-B-cell growth stimulating factor（CXCL12/SDF-1/PBSF）as a molecule that stimulates the growth of B
lymphocyte precursors（Nagasawa, T., et al. PNAS 91 : 2305－2309（1994））and have found its multiple physiological
functions in development. We have shown that CXCL12 is essential for embryonic viability, development of B
lymphocyte, colonization of bone marrow by hematopoietic cells and cardiogenesis（Nagasawa, T., et al. Nature 382 :
635－638（1996））．Moreover, we have revealed that a primary physiologic receptor for CXCL12 is a seven-
transmembrane G-protein-coupled receptor CXCR4 that also functions as a coreceptor for strains of HIV-1（Nagasawa,
T., et al. Nature 382 : 635－638（1996）；Tachibana, K., et al. Nature 393 : 591－594（1998）；Egawa, T., et al. Immunity
15 : 323－334（2001））．In addition, we have found that CXCL12 and CXCR4 chemokine ligand receptor system is also
required for vascularization of the gastrointestinal tract, that defined a new signalling sytem for organ vascularization
during embryogenesis（Tachibana, K., et al. Nature 393 : 591－594（1998））．In this year, we focused our analysis on the
role of CXCL12 on hematopoietic and non-hematopoietic stem cells.
（1）Long-term Hematopoietic Stem Cells require CXCL12 for Colonizing Bone Marrow during Ontogeny.
The physiological role of CXCL12 on hematopoietic stem cells（HSCs）remains elusive. We show that colonization
of bone marrow by HSCs in addition to myeloid cells is severely impaired in CXCL12－/－ embryos by a long-term
repopulation assay. Colonization of spleen by HSCs was also affected, but to a lesser extent. Enforced expression of
CXCL12 under the control of vascular-specific Tie-2 regulatory sequences could completely rescue the reduction of
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HSCs but not myeloid cells in CXCL12－/－ bone marrow. CXCL12 was detected in the vicinity of the vascular endothelial
cells in bone marrow. CXCL12 plays a critical role in colonization of bone marrow by HSCs and myeloid cells, and the
mechanisms by which CXCL12 functions are distinct between HSCs and myeloid cells.
（2）Impaired colonization of the gonads by primordial germ cells in mice lacking a CXCL12.
Primordial germ cells（PGCs）are the founders of sperm or oocytes. PGCs migrate through the tissues of the
embryos and colonize the gonads during development. However, the cytokines essential for colonization of the gonads
by PGCs in mammals remain unclear. We have shown that PGCs have cell surface expression of CXCR4 and that, in
CXCL12－/－ mice, PGCs undergo directed migration through tissues of embryos but the numbers of PGCs in the gonads
are significantly reduced. The proliferation of PGCs within the gonads appears normal in the mutant mice. These
findings reveal the essential role for CXCL12 in murine PGC development likely by controlling colonization of the
gonads by PGCs.
（3）A role of CXCL12 and its receptor CXCR4 in fetal and adult T cell development in vivo.
The functions of CXCL12 and CXCR4 in T cell development are controversial. Here, we have genetically
characterized further their roles in fetal and adult T cell development using mutant and chimeric mice. In CXCL12－/－ or
CXCR4－/－ embryos on a C57BL/6 background, accumulation of T cell progenitors in the outer mesenchymal layer of
the thymus anlage during initial colonization of the fetal thymus was comparable with that seen in wild-type embryos.
However, the expansion of CD3－CD4－CD8－ triple-negative（TN）T cell precursors at the CD44－ CD25＋ and CD44－
CD25－ stages, and CD4＋CD8＋ double-positive（DP）thymocytes was affected during embryogenesis in these mutants.
In radiation chimeras competitively repopulated with CXCR4－/－ fetal liver cells, the reduction in donor-derived
thymocytes compared with wild-type chimeras was much more severe than the reduction in donor-derived myeloid
lineage cells in bone marrow. TN CD44＋CD25＋ T cell precursors exhibited survival response to CXCL12 in the
presence of stem cell factor（SCF）as well as migratory response to CXCL12. Thus it may be that CXCL12 and CXCR4
are involved in the expansion of T cell precursors in both fetal and adult thymus in vivo. Finally, enforced expression of
bcl-2 did not rescue impaired T cell development in CXCR4－/－ embryos, or impaired reconstitution of CXCR4－/－
thymocytes in competitively repopulated mice, suggesting that defects in T cell development caused by CXCR4
mutation are not due to reduced expression of bcl-2.
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おける SDF-1/PBSF の役割，第 33 回日本免疫学会総会・学術集会（2003.12.5－7. 福岡）
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骨髄間質由来細胞中に存在する，間葉系幹細胞（mesenchymal stem cell, MSC）の分化能を解析するために，テ
ロメラーゼ複合体を構成する human telomerase reverse transcriptase（hTERT）をまず導入し，更に Rb/p16 経路
















れていない．我々は in situ hybridization 及び免疫組織化
学的解析の結果，成人関節軟骨細胞では特定の PGE2 受容
体が発現しており，選択的アゴニストによりその増殖が促




関節軟骨におけるPGE2受容体の発現．A, B : in situ
hybridization による新生マウス骨端軟骨における発現．A,





The major objects of our department are to study the molecular mechanism of growth and differentiation of
mesenchymal tissue, especially bone and cartilage, and to develop new therapeutic modalities for clinical application.
Following projects are currently investigated.
1. Identification of factors responsible for the differentiation to specific cell lineages.
Mesenchymal stem cells（MSC）, which reside among the bone marrow-derived stromal cells, have a potential to
differentiate to cells of various types. To identify the factors responsible for the differentiation to specific cell lineage,
immortalized human MSCs were established by introducing the catalytic subunit of human telomerase , and then the E
6 and E7 genes of type 16 human papiloma virus. One hundred clones from the parental immortalized hMSCs were
isolated, which showed different differentiation potentials. Gene-expression profiles of each clone after the induction of
differentiation to specific cell lineages were analyzed by the microarray, which identified several genes showing
significant difference among clones.
2. Involvement of epigenetic mechanism for the regulation of differentiation
How the differentiation potential of MSC is retained during the development and lost after the final differentiation
is still unknown. We analyzed the mechanisms of the transcriptional regulation of the ChM-I gene, which is one of
cartilage-specific genes, in osteoblastic cells. Core-promoter region of the ChM-I gene, especially around the binding
site of the main transcription factor, was extensively methylated in osteoblastic cells, and the demethylation agent can
induce the expression of the ChM-I gene. Similar mechanisms were also observed in some of other cartilage-related
genes, suggesting that modification of chromatin structures is an important factor to determine the differentiation.
Using immortalized hMSC clones with different potentials, we are currently trying to identify the factors to determine
such “differentiation-specific chromatin structure”.
3. Application of agonist for the PGE2 receptors for the aricular cartilage repair.
Drugs to prevent the progression of articular cartilage degeneration have not yet been identified. In situ
hybridization and immunohistochemical analysis has revealed the expression of specific type of the receptor for PGE2
in adult articular chondrocytes, and the specific agonist for the receptor was found to stimulate the growth of articular
chondrocytes. Therapeutic potentials of the agonist are currently investigated using the defect models in the organ
culture and in vivo animal model.
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幹細胞株を用いた多分化能の研究．第 16 回日本軟骨代謝学会（2003.3.8. 岡山）
森瀬博子，木村豪太，中山富貴，中村孝志，坪山直生，戸口田淳也，中嶋安彬：痛みを主訴として大腿骨頸部 mixed








への形質転換関連遺伝子の検索と機能解析．第 36 回日本整形外科学会骨軟部腫瘍学術集会（2003.7.11. 神
戸）
青山朋樹，岡本健，西庄功一，青山朋樹，石部達也，安良興，中山富貴，坪山直生，中村孝志，戸口田淳也：骨肉
腫におけるコンドロモデュリン－I 遺伝子発現のエピジェネティツク制御機構．第 36 回日本整形外科学会骨
軟部腫瘍学術集会（2003.7.11. 神戸）
石部達也，中山富貴，岡本健，青山朋樹，西庄功一，安良興，中村孝志，戸口田淳也：滑膜肉腫細胞の増殖におけ
る fibroblast growth factor シグナルの関与．第 36 回日本整形外科学会骨軟部腫瘍学術集会（2003.7.11. 神戸）
岡本健，長山聡，青山朋樹，西庄功一，石部達也，安良興，中山富貴，中村孝志，中村祐輔，戸口田淳也：滑膜肉
腫における上皮様構造形成は Wnt-Frizzled pathway により制御されている．第 36 回日本整形外科学会骨軟
部腫瘍学術集会（2003.7.11. 神戸）
中山富貴，戸口田淳也，西庄功一，保坂泰介，坪山直生，中村孝志：骨軟部腫瘍における融合遺伝子解析の有用性．
第 36 回日本整形外科学会骨軟部腫瘍学術集会（2003.7.12. 神戸）
今井剛，足立荘一，西庄功一，渡邊健一郎，岡田雅行，中村孝志，戸口田淳也，中畑龍俊：ヒストン脱アセチル化
酵素阻害剤 FR901228 のヒト骨肉腫に対する抗腫瘍効果の検討．第 36 回日本整形外科学会骨軟部腫瘍学術
集会（2003.7.12. 神戸）
岡本健，長山聡，青山朋樹，中山富貴，中村孝志，中村祐輔，戸口田淳也：滑膜肉腫においおける上皮間葉転換機
構の解析．第 62 回日本癌学会総会（2003.9.25. 名古屋）
西庄功一，中山富貴，青山朋樹，岡本健，石部達也，安良興，嶋靖子，柴田弘太郎，中村孝志，戸口田淳也：p53
欠損骨芽細胞の形質転換過程における遺伝子発現変化の解析．第 62 回日本癌学会総会（2003.9.25. 名古屋）
石部達也，中山富貴，岡本健，青山朋樹，西庄功一，安良興，中村孝志，長山聡，戸口田淳也：滑膜肉腫における




也：骨肉腫におけるコンドロモデュリン－I 遺伝子発現のエピジェネティック制御機構．第 62 回日本癌学会
総会（2003.9.27. 名古屋）
今井剛，足立壮一，西庄功一，岡田雅行，渡邊健一郎，中山富貴，戸口田淳也，米原伸，中畑龍俊：ヒストン脱ア





軟骨細胞株を用いたプロスタグランジン E2 の関節軟骨に対する作用の解析．第 18 回日本整形外科学会基




腫における上皮間葉転換機構の解析．第 18 回日本整形外科学会基礎学術集会（2003.10.17. 北九州）
戸口田淳也：骨肉腫の癌抑制遺伝子 41 日本癌治療学会総会（2003.10.22. 札幌）
Yasura, Ko., Aoyama, T., Okamoto, K,. Nishijo, K., Nakayama, T., Nakamura, T., Toguchida, J. : Mutation analyses of
PTHrPR gene in chondrosarcomas and enchondromas. 9th CTOS（2003.11.7. Barcelona）
Aoyama, T., Okamoto, K,. Nagayama, S. Nishijo, K., Ishibe, T., Yasura, Ko, Nakayama, T., Nakamura, T., Toguchida,
J. : Epigenetic regulation of the expression of chondromodulin-I gene in osteogenic cells. 9th CTOS（2003.11.7.
Barcelona）
Okamoto, K, Nagayama, S., Aoyama, T., Nishijo, K., Ishibe, T., Yasura, Ko, Nakayama, T., Nakamura, Y., Nakamura, T.,
Toguchida, J. : SYT-SSX fusion gene in synovial sarcomas : identification and characterization of down-stream
genes involved in tumorigenesis. 9th CTOS（2003.11.7. Barcelona）
柴田弘太郎ロバーツ，岡本健，青山朋樹，安良興，中村孝志，戸口田淳也：p16 遺伝子不活化による間葉系幹細胞
の不死化．第 24 回日本炎症・再生医学会（2003.11.26. 京都）
青山朋樹，岡本健，西庄功一，石部達也，安良興，柴田弘太郎，嶋靖子，中山富貴，中村孝志，長山聡，戸口田淳
也：骨肉腫におけるコンドロモデュリン－I 遺伝子発現のエピジェネテック制御機構．第 26 回日本分子生物
学会年会（2003.12.10. 神戸）
岡本健，青山朋樹，西庄功一，石部達也，長山聡，中山富貴，中村孝志，中村祐輔，戸口田淳也：滑膜肉腫細胞株
を用いた上皮間葉転換機構の解析．第 26 回日本分子生物学会年会（2003.12.11. 神戸）
任鮮英，加藤基伸，岡本健，戸口田淳也，押村光雄：新規 HAC ベクター系の構築：間葉系幹細胞の遺伝子再生医
療への応用を目指した基礎的検討．第 26 回日本分子生物学会年会（2003.12.11. 神戸）
２）講演・シンポジウム
戸口田淳也：骨軟部腫瘍：治療法の基本的考え方．第 1 回関西医科大学整形外科春期セミナ （ー2003.5.17. 守口）
戸口田淳也：遺伝子発現プロファイリングによる軟部肉腫の分類と治療への応用．第 2 回 Molecular Target
Therapy 研究会（2003.5.31. 京都）
戸口田淳也：骨軟部腫瘍の研究：夢と現実．第 20 回近畿肉腫研究会（2003.6.21. 京都）
戸口田淳也：骨軟部腫瘍における遺伝子解析の現状と展望．第 36 回日本整形外科学会骨軟部腫瘍学術集会
（2003.7.11. 神戸）
戸口田淳也：骨軟部腫瘍の診断・治療の現状と最近の話題．第 138 回大阪臨床整形外科医会研修会（2003.7.16. 大
阪）
戸口田淳也：間葉系幹細胞の増殖分化制御機構，第 25 回骨・カルシウム代謝研究会（2003.9.19. 京都）
戸口田淳也：間葉系腫瘍と組織再生の接点．第 253 回 MOC（2003.9.22. 福岡）





Department of Organ Reconstruction
助教授 角 昭一郎
Assoc. Prof. Shoichiro Sumi
【研 究 概 要】
本分野では，膵 Langerhans 島（膵島）の再生医療を中心的な研究テーマとしており，世界中の多くの糖尿病患者
さんに安心して受けていただける膵島再生医療を目指して研究を行っている．我が国の重症糖尿病治療は依然とし
てインスリン療法に依存している．欧米では膵の臓器移植や Edmonton protocol に準じた分離膵島の移植も積極的
に行われている．しかし，我が国では，膵臓移植がようやく緒に就いたところで，膵臓移植は臓器移植法制定以降





















































































The major object of our research is development of regenerative medicine for diabetes mellitus, by which many
patients suffering from diabetes mellitus in the world can be cured with ease. In Japan, therapy for severe diabetes
mellitus still depends mostly on insulin injection. In western countries, an increasing number of patients are treated by
pancreas organ transplantation and islet transplantation according to recently developed Edmonton Protocol. On the
other hand, in Japan only 12 cases have been treated by pancreas organ transplantation since the enforcement of the
transplantation law in 1997 and no case has been treated by islet transplantation although a case of islet isolation for
clinical use was performed in September 2003. These transplantation therapies offer a cure of diabetes and diabetic
complications. However, donor shortage and complications due to immunosuppressive therapy are inevitable problems
as long as allo-transplantation of human organs is employed.
Regenerative medicine of pancreatic islets is studied in order to solve these problems through several different
approaches according to the origin of insulin-secreting cells ; enhancement of patient’s own islet regeneration, auto-or
allo-transplantation of islet-like cell clusters（ICCs）differentiated from embryonic or somatic stem cells in vitro and
xeno-transplantation of islets isolated from the pancreas of animals such as pigs. In addition to the cell sources,
development of bio-artificial pancreas, in which islet cells are encapsulated by several kinds of semipermeable
membrane and protected from host immune responses, is another and our most important approach for cure of
diabetes mellitus, because of autoimmune reaction as the cause of severe diabetes mellitus in a majority of cases in one
hand and potential use of allo-and xeno-geneic cells for the therapy in another hand.
We are studying factors and cells that are relevant to islet regeneration in murine models of pancreatectomy,
searching for methods to enhance islet regeneration. We are also studying differentiation of mouse embryonic stem
（ES）cells to ICCs. Embryoid body formed from ES cells can produce certain amount of insulin without any special
treatment. However, ICCs that contain an enough amount of insulin and appropriate responsibility to glucose for
therapeutic use may be obtained only if the ES cells differentiate in the similar way as normal islet cells do. We induced
differentiation of mouse ES cell to ICCs that express pancreatic exocrine markers and islet hormones as well as insulin.
The ICCs could ameliorate hyperglycemia when they were transplanted to streptozotocine（STZ）-induced diabetic
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mice for a few weeks. Recently, analysis of gene expression by micro-array technique is underway. Differentiation of
another cell types such as neuron-like cells is also an objective of this series of study.
We have been working on islet isolation from large animals such as pigs and dogs. Recently, we mainly use
porcine endocrine cells, instead of rat islets, in the studies of bio-artificial pancreas. We have shown that subcutaneous
xeno-transplantation of porcine islets macro-encapsulated in mixed gel of agarose and polystyrene sulphonic acid, an
anti-complement compound, could achieve lasting normoglycemia in STZ-diabetic mice, if the subcutaneous
transplantation site was prepared by neovascularization treatment. Apparently, subcutaneous site is the best one for
potentially clinical transplantation of bio-artificial pancreas. However, the subcutaneous site is not the best site for the
graft because of its poor vascularity. Therefore, we are also studying a methods to induce neovascularization of
subcutaneous site. In the aforementioned experiment of xeno-transplantation, we used basic FGF-impregnated gelatin
microspheres that induce neovascularization. In addition, we are developing a novel device made by poly-vinyl alcohol
（PVA）that is highly bio-compatible and accepted as a safer material for clinical use. We have confirmed that this novel
device can efficiently control hyperglycemia and can prevent diabetic nephropathy at least to some extent in a murine
model. Now, we are analyzing the details of immuno-protection of this device and trying to normalize hyperglycemia in
totally pancreatectomized dogs with this novel macro-device made of PVA.
We are also doing other related researches. For example, we are studying several methods to induce
neovascularization to ischemic tissues, developing novel methods to make ischemic lower limb model in rats and
studying novel cold preservation methods of isolated islets for potential use of islet shipping. In addition, we have
recently started a study to establish a simulator of systemic glucose metabolism as one of the members of the bio-
simulation project, Kyoto University.
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研究の方法としては，再生医学の 3 つの柱である（1）足場，（2）細胞，（3）増殖・成長因子，を生体内で働かせる in
























situ Tissue Engineering は世界に先駆けて我々が提唱してきた方法で既に人工気管や人工神経など臨床に応用され
ているものもあり，21 世紀の医療の中心的柱になると考えられます．
In situ Tissue Engineering : We have devised a completely new approach to the development of artificial organs.
The main procedure using tissue engineering for tissues and internal organs involves the removal of the cell
component from auto-or allo-organs to obtain only the extracellular matrix, so-called refined extracellular matrix
（ECM）and reconstitutes the solid structure from the extracted collagen. This ECM or reconstituted structure is then
employed as scaffolding, which after implantation into the patients is used for the regeneration or re-differentiation of
tissue. Organs made of self-cells thus regenerate. Organs that regenerate in this manner not only possess highly
differentiated tissue structures, but also show functional recovery, because all the cells are derived from the patients
themselves. Whether or not our new method is practicable will depend mainly on the intrinsic regeneration capacity of
each tissue. Up to now, in higher mammals including man, it has been believed that highly differentiated organs lose
their ability to regenerate. We consider that mammals do not, in fact, lose this potential, and that the potential is hidden
by excessively rapid wound healing around the failing tissues. In this sense, if we can provide good conditions using
refind ECM, we can induce this hidden potential even in higher mammals. We have already carried out succeessful
trials at regenerating peripheral nerves, the esophagus, the trachea, and blood vessels with this method. A similar
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results will be welcomed by patients who are dependent on palliative life-support systems, or transplantation candidates
who are waiting for suitable donors. An additional benefit is that patients will be freed from the side effects of
immunosuppressive drugs. The judgment of the brain death can then be discussed separately from the issue of
transplantation, and will become a personal problem. Further more, this new approach help to reduce ever-expanding
medical costs, which are in danger of destroying our health insurance system in the near future.
No study based on these concepts has ever been done either in Japan or abroad. In this sense, our pioneering
work is expected to be a major area of medical science for the coming generation.
Strategy and targets of our study
The target organs currently being considered for this development project are the heart, heart valves, esophagus,
stomach, intestine, gallbladder, trachea, lung, liver, kidney, peripheral nerves, spinal cord, cornea, tendons, ligaments,
cartilage, bone, fatty tissue, periodontal tissue, and permanent teeth. We plan to employ the two majour methods as
described below.
ECM Method
To obtain the purified extracellular matrix, cell components are completely removed from homo or allo-organs.
The solid structure is reconstituted from the ECM and extracted collagen. Growth factors are then applied to facilitate
cell proliferation. Then this ECM-collagen-growth factor composite is implanted into the living body as a temporary
scaffolding for new organ regeneration. Besides this, bioabsorbable materials will also be applied instead of purified
ECM as a bulk structure for organ regeneration. Both extracted collagen and growth factors are should facilitate cell
proliferation and cell redifferentiation, leading to regeneration of organs completely composed of cells derived from
patients.
Cell+ECM Method
Cells（or living tissues）of patients are complexed（mixed）with purified ECM or bioabsorbable material. Using this
complex, reconstruction of the failing tissues or organs will be attempted. Mesenchymal stem cell（MSC）obtained from
the bone marrow is now applied to this method.
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（glycolic acid）and collagen. 2nd Meeting of the European Tissue Engineering Society（ETES）（2003.9.3－6.
Genoa, Italy）
Toba, T., Nakamura, T., Matsumoto, K., Shimizu, Y. : Long-term evaluation of regeneration along canine peroneal
nerve using a polyglycolic acid（PGA）－collagen nerve conduits filled with collagen fibers. ASAIO（American
Society for Artificial Internal Organs）－ISAO（International Society for Artificial Organs）joint conference
（2003.6.19－21. Washington DC）
中原 貴，中村達雄，小林英三郎，江藤一洋，清水慶彦：歯根膜由来細胞とコラーゲンスポンジによる歯周組織の
in situ Tissue Engineering．第 45 回歯科基礎医学会（2003.9.18. 盛岡）
中原 貴，中村達雄，小林英三郎，呉本晃一，松野智宣，江藤一洋，田畑泰彦，清水慶彦： 再生の足場としての
コラーゲンと歯根膜由来細胞を用いた歯周組織の生体組織工学． 第 24 回日本炎症・再生医学会（2003.11.26
－27. 京都）
中村隆宏，伊藤若菜，曽我部寿代，稲富 勉，外園千恵，木下 茂，吉谷 信，清水慶彦，Rigby H, Fullwood NJ.：
乾燥羊膜を用いた眼表面再建術の開発．第 6 回日本組織工学会（2003.6.12－13. 東京）
野田澤俊介，中村達雄，清水慶彦，瀧川敏算：種々のステントを用いて作製したメッシュ型人工気管の力学特性の
比較．第 51 回レオロジー討論会（2003.9.17－19. 奈良）
福田正順，中村達雄，岸上義弘，遠藤克昭，藤川孝満，清水慶彦：新しいイヌ脊髄損傷モデルの作成．第 6 回日本
組織工学会（2003.6.12－13. 東京）
Fukuda, S., Nakamura, T., Kishigami Y., Endo, K., Fujikawa, T., Shimizu, Y. : A canine spinal cord injury model using
an inflatable balloon compression. ESAO（European Society for Artificial Organs）（2003.9.3－6, Aachen）
Fukushima, H., Kanemaru, S., Nakamura, T., Omori, K., Magrufov, A., Yamashita, M., Asato, R., Ito, J., Shimizu, Y. :
Regeneration of the cranial nerve using in situ Tissue Engineering. 2nd Meeting of the European Tissue
Engineering Society（ETES）（2003.9.3－6. Genoa, Italy）
マグロフ アフマル，金丸眞一，中村達雄，大森孝一，金 泰秀，井口福一郎，伊藤壽一：In vitro study of co-cultured
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mucosal and / or mesenchymal stem cells on hydroxyapatite．第 104 回日本耳鼻咽喉科学会総会・学術講演
会（2003.5.22－24. 東京）
松野智宣，中村達雄，呉本晃一，金丸眞一，佐藤田鶴子，清水慶彦：骨再生スキャホールドとしての-TCP/コラ
ーゲンスポンジの作製．第 57 回日本口腔科学会（2003.5.8. 福岡）
松野智宣，中村達雄，呉本晃一，佐藤田鶴子，清水慶彦：-TCP/コラーゲンスポンジを用いた骨再生．第 6 回日
本組織工学会（2003.6.12－13. 東京）
Matsuno, T., Nakamura, T., Kuremoto, K., Satoh, T., Shimizu, Y. : In vivo osteogenetic potential bone marrow
mesenchymal stem cell on -tricalcium phosphate（-TCP）/collagen sponge. ASAIO（American Society for
Artificial Internal Organs）－ISAO（International Society for Artificial Organs）joint conference（2003.6.19－21.
Washington DC）
Matsuno, T., Nakamura, T., Kuremoto, K., Satoh, T., Shimizu, Y. : Fabrication of -TCP/collagen sponge for bone
regeneration. 30th ESAO（European Society for Artificial Organs）（2003.9.3－6. Aachen）
松野智宣，中村達雄，呉本晃一，中原 貴，北原和樹，宮坂孝弘，佐藤田鶴子，清水慶彦：-TCP／コラーゲンポ
ジットスポンジによる in site tissue engineering を用いた骨再生．第 1 回日本再生歯科医学会（2003.10.14.
岡山）
松野智宣，中村達雄，呉本晃一，佐藤田鶴子，清水慶彦：-TCP／コラーゲンスポンジと PRP による骨再生．第 48
回日本口腔外科学会（2003.10.24. 富山）
松野智宣，中村達雄，呉本晃一，小林丈士，中原 貴，佐藤田鶴子，清水慶彦：自家成長因子を用いた-TCP／
コラーゲンスポンジによる骨再生．第 24 回日本炎症・再生医学会（2003.11.26－27. 京都）
松野智宣，中村達雄，呉本晃一，小林丈士，清水慶彦，中原 貴，佐藤田鶴子：自家成長因子と-TCP／コラー
ゲンスポンジ充填 PGA Tube による骨再生．第 25 回バイオマテリアル学会大会（2003.12.16－17. 大阪）
山下 勝，大森孝一，金丸眞一，Magrufov Akhmar，中村達雄，伊藤壽一：In Situ Tissue Engineering を用いた喉
頭枠組みの再生：内腔の形態復元を目指して． 第 24 回日本炎症・再生医学会（2003.11.26－27. 京都）
Yoshitani, M., Fukuda, S., Toba, T., Nakamura, T., Shimizu, Y. : Canine phrenic nerve regeneration with PGA collagen




Labortory of Animal Experiments for Regeneration
分野主任 施設長（併）・教授 坂口 志文
Acting Head, Prof. Shimon Sakaguchi
【再生実験動物施設の現状について】










2002 年 12 月から，新設された南部総合研究実験棟（再生医科学研究所，ウイルス研究所，遺伝子実験施設の 3
部局による共同研究実験棟）マウス飼育室が稼動を開始した．現在，SPF マウス飼育室・全 16 室中，再生研；8 室，
ウイルス研；4 室，遺伝子実験施設；1 室，共同利用として 1 室を使用しており，残り 2 室は調整中である．本マ
ウス飼育棟では SPF マウスのみが飼育され，動物実験が行われている．搬入できるマウスは，実験動物供給業者
から購入する SPF マウスを除き，本施設等において受精卵移植等による微生物除去操作を受け SPF 化されたマウ


























なお，2003 年 3 月末に動物施設の専任教官が定年退職した．動物施設の実務管理業務の責任は後任の専任教官
に引き継がれる（前田道之）．





第 1 の研究課題は，免疫応答を制御する中枢機能を持つ非常に重要な細胞であるヒト T 細胞はヒト・レトロウ
イルス（HTLV-1）感染により異常増殖し，数十年の年月を経て白血病細胞となり成人 T 細胞白血病を発症するが，
その発症過程と T 細胞の悪性化増殖機構を明らかにすることである．本研究で得られてきた成果概要は 2002 年度
の再生研年報に詳しく記載してあるので，それを参照されたい．我々の樹立した T 細胞株を使って，成人 T 細胞
白血病の成因に関して多くの研究成果が共同研究により得られてきた．また，これらの細胞を用いて，チオレドキ
シン遺伝子，ヒト IL-4 等の遺伝子が単離されており，T 細胞の増殖シグナル伝達の研究にも活用されており，新




教官は本年 3 月末で定年退職したが，4 月以降は，京都大学ウイルス研究所の諸先生方の協力を得て，上記の計画
を実施するため細胞株の整理を開始している．









In our laboratory, we have been involved in two research projects. One of our research objectives is to elucidate
the pathogenesis of adult T cell leukemia（ATL）which is caused by the malignant transformation of human retrovirus
（HTLV-1）-infected T cells. We have been engaged in the study these twenty years. HTLV-1 infected normal T cells
appeared to express the interleukin 2（IL-2）receptor constitutively, and they continued to proliferate in the presence of
IL-2 indefinitely in vitro. We have established more than fifty HTLV-1-infected T cell lines, including 5 leukemic T cell
lines, from ATL patients by using IL-2 as a growth factor. These results gave an evidence that IL-2 expanded and
maintained the growth of leukemic cell clone cells probably in the initial phase of ATL development. Some of IL-2
dependent T cell lines began growing without exogenous IL-2（immortalization），and further acquired tumorigenicity
in immune decifient nude mice and/or SCID mice. Five HTLV-1-infected T cell lines estsblished in our laboratory
showed tumorigenicity in nude mice and/or SCID mice. From these observations we proposed a stepwise growth
progression hypothesis for ATL pathogenesis. Now we have been working to elucidate the molecular events in
malignant transformation of HTLV-1-infected T cells by cDNA microarray analysis using many T cell lines established
in our laboratory.
The ATL-derived HTLV-1-infected T cell lines in this laboratory have been reported very valuable in many
research projects. Therefore we are planning to prepare a mini cell bank which consist of 20－30 T cell lines established
in our laboratory for researchers who are interested in those T cell lines for their research projects. The mini bank is
now under construction, by the support of professors in the Institute for Virus Research, Kyoto University.
Another research project is to find out molecule（s）physiologically important in the growth and differentiation of
human female reproductive organs and tissues, namely human ovarium and endometrium, which are characterized by
their periodic repetitions of growth, differentiation and cell death. This research project started in 1990 and has been
continued in collaboration with Dr. Hiroshi Fujiwara of Department of Gynecology and Obstetrics of Kyoto university
Medical School and Dr. Masamichi Ueda of Institute for Virus Research, Kyoto University. To find out unknown
molecules that are expressed in these tissues, we produced several monoclonal antibodies against different kinds of
cells constituting these tissues and have identified several important molecules, such as metallo-peptidases, integrins,
MHC class II molecules and some non-idendified molecules, which play possibly important physiological roles. Now
we have been trying to produce monoclonal antibodies against trophoblasts, which play important role（s）during fetal
development, to investigate the molecular events in materno-fetal interface. An unknown peptidase molecule was
identified and has been applied for a patent. Results of these projects have been published in more than 40 research
papers in major medical journals.
These research projects in this laboratory were closed at the end of March, 2003, since the researcher in charge
of these research projects retired from this research institute under the age limit（Michiyuki Maeda, M.D., Ph. D.）.
【業 績 目 録】
 誌上発表 
１）原著論文
Nishimura M., Maeda M., Yasunaga J., Kawakami H., Kaji R., Adachi A., Uchiyama T. and Matsuoka M. Influence of
cytokine and mannose binding protein gene polymorphisms on human T-cell leukemia virus type I（HTLV-I）
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provirus load in HTLV-I asymptomatic carriers. Human Immunol. 64 : 453－457, 2003.
Dewan M. Z., Terashima K., Taruishi M., Hasagawa H., Ito M., Tanaka Y., Mori N., Sata T., Koyanagi Y., Maeda M.,
Kubuki Y., Okayama A., Fujii M. and Yamamoto N. Rapid tumor formation of human T-cell leukemia virus type
1－infected cell lines in novel NOD-SCID/c null mice : Suppression by an inhibitor against NF-kB. J. Virol., 77 :
5286－5294, 2003.
Yoshioka S., Fujiwara H., Higuchi T., Yamada S., Maeda M. and Fujii S. Melanoma cell adhesion molecule（MCAM/CD
146）is expressed on human luteinizing granulosa cells : enhancement of its expression by hCG, IL-1 and TNF-.
Mol. Hum. Reprod. 9 : 311－319, 2003.
Higuchi T., Fujiwara H., Egawa H., Sato Y., Yoshioka S., Tatsumi K., Itoh K., Maeda M., Fujita J. and Fujii S. Cyclic
AMP enhances the expression of a marker for extravillous trophoblasts, melanoma cell adhesion molecule, in
choriocarcinoma cell JEG3 and human chorionic villous explant cultures. Mol. Human Reprod., 9 : 359－366,
2003.
Fujiwara H., Tatsumi K., Kosaka K., Sato Y., Higuchi T., Yoshioka S., Maeda M., Ueda M. and Fujii S. Human
blastocysts and endometorial epithelial cells express activated leukocyte cell adhesion molecule（ALCAM/CD
166）．J. Clin. Endocrinol. Metab., 88 : 3437－3443, 2003.
Takeda S., Maeda M., Morikawa S., Taniguchi Y., Yasunaga J., Nosaka K., Tanaka Y. and Matsuoka M. Genetic and
epigenetic inactivation of TAX gene in Adult T-cell leukemia cells. Int. J. Cancer（in press）
Nishinaka U., Nishiyama A., Masutani H., Oka S., Ahsan K. Md., Nakayama Y., Ishii Y., Nakamura H., Maeda M. and
Yodoi J. Loss of thioredoxin binding protein-2/vitamin D3 upregulated protein 1（TBP-2/VDUP1）in HTLV-1-
dependent T-cell transformation : Implications for ATL leukemogenesis. Cancer Res.（in press）
Hironaka N., Mochida K., Mori N., Maeda M., Yamamoto N. and Yamaoka S. Tax-independent constitutive IkB kinase






Laboratory of Embryonic Stem Cell Research
分野主任 助教授 末盛 博文
Assoc. Prof. Hirofumi Suemori
【研 究 概 要】
霊長類胚性幹細胞研究領域ではヒト及び他の霊長類 ES 細胞の医療応用を目指した基盤研究を行っている．ヒト
ES 細胞株の樹立とその分配事業は本研究領域の最重要の任務と位置づけられている．ヒト ES 細胞は再生医療の
発展に大きく寄与するものと考えられ，国内で樹立された細胞株の供給体制の確立が望まれてきた．平成 14 年 4
月にヒト ES 細胞株樹立研究計画の政府承認を得て凍結胚の提供候補者に対するインフォームドコンセントに関す













Laboratory of Embryonic Stem Cell Research
We are performing basic researches aiming
clinical use of human embryonic stem cells, and
also pre-clinical researches using non-human
primate ES cells. Establishment and distribution of
human ES cell lines is an important role of our own.
After the governmental approval of the research
project, in January 2003, we started establishing
human ES cell lines using donated frozen embryos.
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as we anticipated, three blastocysts were obtained. ICM isolated from them were cultured to establish ES cell lines,
and three cell lines were successfully obtained. The efficiency of establishment is much higher than that previously
reported. These cell lines were named KhES-1,2,3. We have already stored enough number of frozen stock of each cell
line for distribution of human ES cells, which will start early in 2004.
We are also studying on molecular mechanisms for maintenance of pluripotency and self-renewal of primate ES
cells, in addition, development of genetic manipulation techniques in primate ES cells. These researches are
considered indispensable for clinical and pre-clinical researches using human and non-human ES cells.
【業 績 目 録】
 誌上発表 
１）原著論文
Haruta, M., Sasai, Y., Kawasaki, H., Amemiya, K., Ooto, S., Kitada, M., Suemori ,H., Nakatsuji, N., Ide, C., Honda, Y.,
Takahashi, M. : In vitro and in vivo Characterization of Pigment Epithelial Cells Differentiated from Primate
Embryonic Stem Cells. Invest. Ophth. Vis. Sci. in press.
Furuya, M., Yasuchika, K., Yoshimura, Y., Nakatsuji, N., Suemori, H. : Electroporation of cynomolgus monkey
embryonic stem cells. Genesis, 37 : 180－187（2003）．
Nagata, M., Takahasi, M., Marumatsu, S., Ueda, Y., Hanazono, Y., Takeuchi, K., Okada, K., Suzuki, Y., Kondo, Y.,
Suemori, H., Ikeda, U., Nakano, I., Kobayashi, E., Hasegawa, M., Ozawa, K., Nakatsuji, N., Shimada, K. :
Efficient gene transfer of simian immunodeficiency viral vector into cardiomyocytes derived from primate
embryonic stem cell. J. Gene Med, 5 : 921－928（2003）．
Mizuseki,K., Sakamoto, T., Watanabe, K., Muguruma, K., Ikeya, M., Nishiyama, A., Arakawa, A., Suemori, H.,
Nakatsuji, N., Kawasaki, H., Murakami, F., Sasai, Y. Generation of neural crest-derived peripheral neurons and
floor plate cells from mouse and primate embryonic stem cells. Proc. Nat. Acad. Sci. USA, 100 : 5828－5833
（2003）
２）著 書
Suemori, H. and Nakatsuji, N. : Growth and differentiationof cynomolgus ES cells. Methods in Enzymology Vol. 365
（Edt. Wassarman, P. M．），419－429（2003）
３）総 説
末盛 博文：再生医療と幹細胞．KAST REPORT 15, 20－25（2003）
末盛 博文：ES 細胞株の樹立．Molecular Medicine 40, 98－105（2003）
末盛 博文：霊長類 ES 細胞株．実験医学 21, 1014－1019（2003）





末盛博文，安近健太郎，中辻憲夫：ヒト ES 細胞株の樹立とその特性解析．第 24 回日本炎症・再生医学会（2003.11.26
－27. 京都）
末盛博文，安近健太郎，中辻憲夫：ヒト ES 細胞株の特性解析．第 26 回日本分子生物学会（2003.12.10－13. 神戸）
浅香勲，末盛博文，菅井晴美，岡本玲子，鈴木豊，近藤靖，仁藤新治，下岡正志，中辻憲夫：カニクイザル ES 細
胞の安定な凍結保存法に関する研究．第 2 回日本再生医療学会（2003.3.11－12. 神戸）
浅野隆之，上田泰次，長谷川護，末盛博文，中辻憲夫，鈴木豊，近藤靖，波利井清紀，小澤敬也，花園豊：サル免
疫不全ウイルスベクターによるサル ES 細胞への遺伝子導入．第 2 回日本再生医療学会（2003.3.11－12. 神戸）
永田三保子，高橋将文，村松慎一，上田泰次，花園豊，末盛博文，池田宇一，中野今治，小林英司，長谷川護，小
澤敬也，中辻憲夫，島田和幸：サル ES 細胞由来心筋細胞への遺伝子導入．第 2 回日本再生医療学会（2003.3.11
－12. 神戸）
長谷川浩二，川村晃久，平井希俊，吉田善紀，北 徹，日高京子，森崎隆幸，平家俊男，中畑龍俊，田畑泰彦，末
盛博文，中辻憲夫，米田正始：ES 細胞を用いた心筋再生・心不全治療の確立を目指して．第 2 回再生医療
学会（2003.3.11－12. 神戸）
梅田雄嗣，平家俊男，吉本桃子，末盛博文，鳥居隆三，中辻憲夫，中畑龍俊：カニクイザル ES 細胞を用いた一次
造血・二次造血の分化誘導．第 2 回日本再生医療学会（2003.3.11－12. 神戸）
木村博信，多田政子，末盛博文，中辻憲夫，多田 高：多能性維持因子 Nanog/Stm1 タンパク質の発現パターン．
第 26 回日本分子生物学会（2003.12.10－13. 神戸）
秦野慎矢，多田政子，木村博信，河野友宏，末盛博文，中辻憲夫，多田 高：未分化特異的な Nanog/Stm1 遺伝子
と疑似遺伝子 Stm2 の発現．第 75 回 日本遺伝学会（2003.9.24－26. 仙台）
２）講演・シンポジウム
末盛博文：ヒト ES 細胞株の樹立とその医療応用へ向けての課題．第 6 回 宝ヶ池セミナー 特別講演（2003.2.8.
京都）
末盛博文：ヒト ES 細胞の医療応用と課題．第 7 回 遺伝子医療研究会 シンポジウム「再生医学と遺伝子医療」
（2003.3.1. 大阪）
末盛博文：ヒト ES 細胞株の樹立と医療応用へ向けての課題．東京大学医学部附属病院ティッシュ・エンジニアリ
ング部 細胞プロセシングセンター 開設記念シンポジウム（2003.5.23. 東京）
末盛博文：ES 細胞を用いた医学研究と再生医療．第 40 回日本臨床分子医学会学術総会 シンポジウム（2003.7.11.
東京）
末盛博文：霊長類 ES 細胞．第 9 回 日本遺伝子治療学会 教育シンポジウム（2003.7.18. 東京）
末盛博文：ヒト ES 細胞株の樹立とその医療応用での課題．第 6 回移植遺伝子工学研究会 教育講演（2003.10.26.
大阪）
末盛博文：ヒト ES 細胞株の樹立と医療応用．第 50 回日本臨床検査医学会総会 シンポジウム（2003.10.30. 広島）
末盛博文：ES 細胞：マウスからヒトまで．第 18 回日本生殖免疫学会総会・学術集会 シンポジウム（2003.11.29.
山口）
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浅香勲，末盛博文，菅井晴美，岡本玲子，鈴木豊，近藤靖，仁藤新治，下岡正志，中辻憲夫：霊長類 ES 細胞の凍
結保存．第 30 回日本低温医学会総会シンポジウム（2003.11.28－29. 札幌）
幹細胞分化制御研究領域
Laboratory of Stem Cell Differentiation
分野主任 助教授 山下 潤
Assoc. Prof. Jun Yamashita
【研 究 概 要】
幹細胞分化制御研究領域では，ES 細胞（胚性幹細胞：embryonic stem cells）を用いて，心血管系の細胞分化・再
生に関する研究を行っている．
ES 細胞は，全ての種類の細胞に分化することができるいわゆる「万能」幹細胞と考えられている．この全能





る Flk1 は血球・血管系細胞の最も早期の分化マーカーおよび中胚葉のマーカーと考えられている．我々は，ES 細
胞を用いて in vitro において中胚葉，さらには血管の構成細胞である血管内皮細胞と壁細胞（血管平滑筋細胞およ
びペリサイト）を選択的に分化誘導し，最終的に血管としての高次構造を in vitro および in vivo において構築する

















現在，この ES 細胞 in vitro 分化系を用いて，以下のようなプロジェクトを遂行及び予定している．
1．ES 細胞 in vitro 分化系を用いた血管細胞分化・多様化の分子機構の解析










1）2 次元培養による新しい ES 細胞からの心筋細胞分化誘導法の開発




京都大学臨床病態医科学との共同研究により，サル ES 細胞からの血管分化誘導に成功した（Sone M. et al.
Circulation, 2003）．
2）ヒト ES 細胞からの血管分化誘導





Main theme of our research : Elucidation of cellular and molecular mechanisms of cardiovascular development and the
application to cardiovascular regeneration using in vitro differentiation system of embryonic stem cells（and somatic
cells）．
Recently, we established a novel in vitro vascular differentiation system of ES cells（Yamashita et al. Nature, 2000）．
Using ES cell-derived Flk1（VEGF receptor-2）-positive mesodermal cells as starting material, we can induce all of the
vascular cellular compartments, that is, endothelial cells, mural cells（vascular smooth muscle cells and pericytes）and
blood cells. Vessel-like structures of endothelial cell tube with mural cell attachment and blood cell inside are formed
from Flk1+ cell aggregates in 3-D culture. Thus, this in vitro system should reproduce the early process of vascular
development. And we also demonstrated that the transplanted vascular cells induced by this system could contribute to
developing vasculature in vivo. Moreover, we have succeeded in inducing cardiomyocytes from Flk1+ cells, indicating
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 that all of cardiovascular cellular components could be induced in our in vitro differentiation system.（Fig. 1）.
In this system, we can manipulate the fate of cell differentiation, observe the behavior of differentiating cells,
purify and obtain cells at various differentiation stages. This system provides us possibilities to dissect the mechanisms
of cardiovascular development from new aspects, and offers novel potentials for cardiovascular regeneration.
Research Projects :
1．Elucidation of cellular and molecular mechanisms of vascular cell differentiation and specification using ES cell in
vitro differentiation system.
1）Comprehensive molecular cloning of genes for endothelial cell differentiation by global gene expression profile
with DNA chip and a novel in vitro functional assay system using vector-based siRNA expression.
2）Specific induction of various endothelial cells types（i.e., arterial, venous, and lymphatic）and investigation of the
mechanisms for endothelial specification.
2．Application of induced vascular cells to vascular regeneration
1）Evaluation of appropriate differentiation stage of donor cells for cell transplantation.
We have demonstrated that Flk1+/VE-cadherin+ early endothelial cells specifically contribute to blood
vessels as endothelial cells, specifically and efficiently, whereas Flk1+/VE-cadherin-vascular progenitor cells do
not, using cell transplantation to mouse tumor angiogenesis model（Yurugi-Kobayashi T., et al. Blood, 2003）.
2）Improvement of the efficacy of recruitment, contribution, and survival of donor cells, by modifying gene
expressions in donor cells.
3）Development of novel hybrid vessels with ES cells and artificial scaffolds.
3．Cardiomyocyte induction from ES cells
1）Establishment of a novel cardiomyocyte induction system in 2-dimentinal culture
We tried to induce cardiomyocytes from purified Flk1+ cell population in 2-D condition, and finally found that
spontaneously beating colonies are efficiently induced when Flk1+ cells are co-cultured with stroma cell lines.
Fig. 1 : Cardiovascular development in ES cell in vitro differentiation system
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2）Dissection of cellular and molecular mechanisms of cardiomyocyte differentiation
3）Application to cardiac regeneration
4．Cardiovascular differentiation using primates ES cells
1）Vascular cell differentiation from monkey ES cells
We have succeeded in vascular cell differentiation from monkey ES cells（Sone M. et al. Circulation, 2003）
（collaboration with Department of Medicine and Clinical Sciences, Kyoto University Graduate School of
Medicine）．
2）Vascular cell differentiation from human ES cells
We have already started research for vascular development using imported human ES cells as collaboration
with Department of Medicine and Clinical Sciences, Kyoto University Graduate School of Medicine．（The first
approved human ES cell research in Japan．）
3）Cardiomyocyte differentiation using human ES cells
Now we are applying for a research of cardiovascular differentiation using domestic human ES cells to the
Ministry of Education, Culture, Sports, Science and Technology of Japan.
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Division of Technical Support
【研究支援概要】
再生医科学研究所における研究支援の一環として，2002 年 10 月 17 日の教授会の承認を得て技術部が設置され
た．以後 2003 年 12 月末までに 7 分野 141 件の依頼があり，以下の病理組織標本作製をおこなってきた．
・パラフィン切片作製，凍結切片作製，ブロックの作製，脱灰標本の作製
・一般染色（Hematoxylin-Eosin）
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ロイドーシス抑制遺伝子の解析．第 92 回日本病理学会（2003.4.23. 福岡）
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開会挨拶 再生医科学研究所長 山 岡 義 生
第１部
「bHLH 因子 Hes-1 による細胞分化制御」
京都大学ウイルス研究所 影 山 龍一郎
「細胞膜シグナル分子複合体の動的形成と活性化の 1 分子可視化解析」
名古屋大学大学院理学研究科 楠 見 明 弘
「細胞はどのようにして動き、形を作るのか？」
東京大学医科学研究所 竹 縄 忠 臣
「プラナリアに再生のしくみを学ぶ」
理化学研究所・発生再生総合研究センター 阿 形 清 和
第２部
「試験管内での脳組織分化」
京都大学再生医科学研究所 笹 井 芳 樹
「間葉系幹細胞の部分全能性と、その細胞移植における病態病理」
国立成育医療センター 梅 澤 明 弘
「HGF 補充に基づく組織再生の意義とメカニズム」
大阪大学大学院医学系研究科 松 本 邦 夫
第３部
「mTAS（micro Total Analysis System）の生物学研究への応用」
京都大学大学院工学研究科 小 寺 秀 俊
「実験動物の核移植クローン技術の現状について」
理化学研究所・バイオリソースセンター 小 倉 淳 郎
「生き物と人工物との境界のデザイン」
京都大学再生医科学研究所 岩 田 博 夫
京都大学再生医科学研究所 開所５周年記念シンポジウム
（２００３．１０．６ 京大会館）
開会挨拶 再生医科学研究所長 中 辻 憲 夫
第１部
「小胞体におけるタンパク質の folding と品質管理」
京都大学再生医科学研究所教授 永 田 和 宏
「神経細胞分化の分子機構とその系統的制御」
理化学研究所・発生再生総合研究センタ ・ーグループデイレクター
笹 井 芳 樹
「制御性 T 細胞による移植免疫寛容の誘導」
京都大学再生医科学研究所教授 坂 口 志 文
第２部
「再生医学の過去と未来」




浅 原 孝 之
第３部
「ヒト ES 細胞株の樹立と再生医学」
京都大学再生医科学研究所長 中 辻 憲 夫
「末梢神経の再生」
京都大学再生医科学研究所教授 清 水 慶 彦
「シミュレーション医工学は機能再生医療に貢献する」
京都大学再生医科学研究所教授 堤 定 美
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開催日 講演者・所属 演 題 セミナー名 主催分野
2003. 1.17 Randal J. Kaufman
University of Michigan, USA
The Physiological Role of the Unfolded
Protein Response




















2003. 2.27 Robert Tanguay
Universite Laval , Canada




2003. 3. 3 横田 義史
福井医科大学
細胞の分化制御における Id2 の機能 免疫学セミナー 再生免疫学分野














































2003. 3.13 Anthony Ratcliffe
Synthasome Inc.,
The research and development
pathway to market for tissue















2003. 3.24 加藤 晃一
名古屋市立大学大学院薬学研
究科





2003. 6.10 Shireen Lamande
Univ. of Melbourne, Australia
Molecular genetics of musculoskeletal
disorders


























2003. 7. 1 Richard Morimoto
Northwestern Univ., USA
The Heat Shock Response : Sensing








2003. 7. 8 Richard Morimoto
Northwestern Univ., USA
Molecular Chaperones in Protein
Folding and Stress Signaling









開催日 講演者・所属 演 題 セミナー名 主催分野







































































2003.10.29 Martin J. Humphries
Univ. of Manchester, UK
Coordinate roles for integrin and
syndecan signaling in cell adhesion






























2003.11.15 Roy A. Black
Amgen Inc.
The TNF-alpha converting enzyme as a







Dept . of Chemistry and
Biochemistry University of
Arkansas
A collagen-binding domain with novel

























































発 表 者 所属 演 題
1. 東 高 志 シミュレーション DynamicMR 撮像－4 次元 MRI による関節運動解析－
2. 青 山 朋 樹 組 織 再 生 軟骨細胞における epigenetic な制御メカニズムの研究
3. 水 野 泰 行 シミュレーション MRI を用いた荷重下膝関節半月板運動解析
4. 有 馬 祐 介 組 織 修 復 表面プラズモン共鳴イメージング装置を利用した材料モデル表面に対する補体タ
ンパク吸着の解析
5. 青 山 輝 義 生 体 材 料 マトリックスメタロプロテアーゼ遺伝子の局所徐放による糖尿病マウスにおける
腎硬化症の予防
6. 姜 有 峯 シミュレーション 姿勢が及ぼす腰椎への影響の解析
7. 稲 継 泰 之 生 体 材 料 基材表面のハイドロキシアパタイト処理による細胞増殖・分化への効果
8. 伊比井 崇 向 組 織 修 復 マウス ES 細胞由来細胞集合体のマイクロカプセル化
9. 川 上 理 生 体 材 料 Fibroblast seeding coil による脳動脈瘤治療の試み
10. 伊 藤 忠 雄 臓 器 再 建 腹腔内自律神経系の再生
11. 金 井 恵 理 生 体 材 料 成体幹細胞からの心筋再生
12. 金 度 勲 器 官 形 成 Cerebral function and behavior in a rat model of Parkinson’s disease after
transplantation of dopamine neurons differentiated from ES cells
13. 海 野 賢 司 臓 器 再 建 大腸の再生
14. 小 野 浩 平 組 織 修 復 表面プラズモン共鳴イメージング装置による異なる官能基を有する表面へのウシ
血清アルブミン吸着挙動の解析
15. 尾 関 真 生 体 材 料 架橋密度の異なるゼラチンハイドロゲルの生体吸収性
16. 大 山 隆 城 組 織 修 復 金ステントの試作
17. 岡 崎 友 樹 生 体 機 械 磁気センサと Neural network によるカテーテル先端部の位置・姿勢検出システム
18. 兼 松 明 弘 生 体 材 料 コラーゲン性足場材料の増殖因子徐放担体としての利用
19. 岸 上 義 弘 臓 器 再 建 犬脊髄損傷モデルの作成と画像による評価
20. 岡 本 行 広 組 織 修 復 Dextran sulfate-gpoly（isopropylacrylamide）の合成とその吸着表面の特性
21. 奇 梅 日 更 器 官 形 成 PVA を用いたシート型カプセル化ラット膵島の in vitro における機能評価
22. 鬼 頭 孝 之 生 体 機 械 ステントの柔軟性に関する研究
23. 呉 本 晃 一 臓 器 再 建 歯髄の再生
24. 高 寅 甲 組 織 修 復 抗体マイクロアレイを用いた神経幹細胞膜抗原の分析
25. 古 賀 ま り 器 官 形 成 骨髄細胞を用いた膵再生に関する研究
26. 丸 井 晃 生 体 材 料 bFGF による虚血下肢での血管新生
27. 坂 田 直 昭 器 官 形 成 カプセル化人工膵移植は糖尿病性腎症の発症を予防もしくは遅延させることがで
きるか？
28. 榊 原 裕 生 体 材 料 Which is a more effective angiogenetic therapy, bone marrow implantation or
control-released basic fibroblast growth factor administration?
29. 白 水 泰 昌 器 官 形 成 UW solution を用いたラット膵島の冷保存後の viability の比較検討
30. 嶋 田 英 輝 組 織 修 復 マウス ES 細胞からインスリン分泌細胞への分化誘導条件の検討
31. 城 潤 一 郎 生 体 材 料 キレート残基をもつプルランとプラスミド DNA との金属配位複合体化
32. 竹 中 慎 生 体 機 械 超音波を用いた関節軟骨の評価－動物実験モデルを用いた検討－
33. 大 橋 徹 夫 生 体 機 械 軟骨の超音波特性と力学特性との関係
34. 高 橋 一 裕 生 体 材 料 乳酸オリゴマーグラフト化ゼラチンの作製
35. 高 橋 充 臓 器 再 建 イヌに対する MR angiography
36. 西 出 拓 司 組 織 修 復 脳動脈瘤治療用器質化コイルの開発
37. 田 中 郷 史 臓 器 再 建 ポリグリコール酸？コラーゲンでできた神経接合管の力学特性
38. 友 重 龍 治 生 体 材 料 異なるカチオン化ゼラチンハイドロゲルによる plasmid DNA の徐放
39. 長 内 広 哲 シミュレーション 人工関節軟骨用 Poly（Vinyl Alcohol）Hydrogel の生体軟骨に対する損傷評価
40. 中 村 勝 組 織 修 復 PA6 コンディションドメディウムによる ES 細胞の神経細胞への分化誘導
41. 根 本 正 臓 器 再 建 消化管からの酸素は吸収されるか ～お尻人工呼吸器の夢～
42. 広 瀬 文 隆 生 体 材 料 脈絡膜新生血管に対する網膜下ドラッグデリバリーシステム
43. 糸 井 真 一 臓 器 再 建 細胞移植による肝再生
44. Hossein Hosseinkhani 生 体 材 料 In vitro gene transfection by cationized dervatives of an artificial protein with
repeated RGD sequences, Pronectin.
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45. 野田澤 俊 介 臓 器 再 建 気管の力学物性
46. 堀 田 裕 司 生 体 材 料 ポリアクリルアミド／ポリアクリル酸系傾斜機能材料の作製
47. 河 南 里江子 臓 器 再 建 ヒト気道上皮 organ culture model における Aspergillus fumigatus の侵入形態
48. 櫛 引 俊 宏 生 体 材 料 徐放化 HGF/NK4 plasmid DNA による膵癌腹膜播種の抑制効果
49. 木 村 大 臓 器 再 建 消化管の再生
50. 小 西 光 長 生 体 材 料 縫合貼付かつ薬物徐放が可能な CDDP 含浸 gelatin hydrogel の抗腫瘍効果の検討
51. 福 田 正 順 臓 器 再 建 犬脊髄損傷モデルにおける組織と機能の評価
52. 松 村 和 明 シミュレーション 人工歯根周囲における歯根膜再生に関する研究
53. 牧 剛 志 組 織 修 復 抗体アレイを用いたインスリン産生細胞表面マーカーの探索
54. Mackova Hana 生 体 機 械 Effect of Sliding Direction on Wear Properties of Ceramics for Joint Prostheses-Flat
Conditions
55. 井 上 祐 利 臓 器 再 建 歯根膜再生型インプラントの開発
56. マルコ 寛名嘉 生 体 機 械 The Influence of Electromechanical Effects of Bone and Articular Cartilage in the
Lubrication of Synovial Joints
57. 松 下 佳 代 生 体 材 料 ゼラチンハイドロゲルの生体吸収性に与える架橋方法の影響
58. 安 良 興 組 織 再 生 不死化骨髄間質細胞を用いた研究
59. 吉 谷 信 臓 器 再 建 PGA コラーゲン製人工神経管による犬横隔神経の再生
60. 北 郷 明 成 生 体 材 料 Platelet-rich plasma（PRP）含浸ゼラチンハイドロゲルによる骨再生
61. 鳥 羽 紀 成 臓 器 再 建 イヌ肺気腫モデルの作成と評価
62. 三 村 章 夫 生 体 機 械 人工関節材料としてのアルミナ・炭化珪素なのコンポジットセラミックの摩耗特
性
63. A . Mag r u f o v 臓 器 再 建 Regeneration of thyroid gland, in vitro study
64. 安 田 佳 織 生 体 材 料 脂肪由来細胞のポリエチレンテレフタレート不織布への接着
65. 岡 本 健 組 織 再 生 Formation of epithelial structure in synovial sarcoma is regulated by Wnt-Frizzled
pathway
66. 山 城 大 泰 生 体 材 料 脂肪前駆細胞と bFGF の徐放を用いた脂肪組織再生
67. 中 原 貴 臓 器 再 建 歯根膜由来細胞とコラーゲンスポンジを用いた歯周組織の in situ Tissue
Engineering
68. 山 原 研 一 生 体 材 料 マウス下肢虚血モデルにおける ES 細胞由来血管前駆細胞の血管再生への寄与
69. 茂 野 啓 示 臓 器 再 建 下顎神経の再生
70. 松 浦 稔 生 体 材 料 炎症性腸疾患に対する basic FGF 治療の有効性の検討
71. 山 内 文 生 組 織 修 復 マイクロパターン化 SAM への遺伝子の固定化と細胞へのトランスフェクション
72. 波多野 武 人 生 体 材 料 Acceleration of aneurysm healing by controlled release of basic fibroblast growth
factor with the use of polyethylene terephtalate coils coated with gelatin hydrogel
73. 松 野 智 宣 臓 器 再 建 Regeneration of Alveolar Bone by 3D Cultured-TCP/Collagen Sponge
74. 平 岡 陽 介 生 体 材 料 生体吸収性繊維により力学補強したコラーゲンスポンジの作製
75. 吉 迫 智 組 織 修 復 siRNA マイクロアレイのための GFP 発現阻害モデル実験
76. 井 上 幸 子 生 体 材 料 bFGF の脂肪前駆細胞の分化と増殖に与える影響
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４－４ 学術講演会・シンポジウム・研究会
医工学フォーラム（２００３．２．２６．京大会館 主催 医工学フォーラム 筏 義人）








































1．ADAM Proteins : Origins and Current Questions
Judy White Department of Cell Biology, University of Virginia., USA.
2．The TNF-alpha converting enzyme as a target in rheumatoid arthritis




















2003 Japan-Taiwan Symposium on Stem Cell and Tissue Engineering




（Chair persons : Akio Kishida and Yao-Chang Chen）
Engraftment and hepatocyte differentiation of human cord blood cells in SCID mice with chemically induced liver injury
Ming-Kwang Shyu, Fon-Jou Hsieh, Chung-Liang Chien, Hui-Ling Chen
Possible application of somatic genome reprogramming to regenerative therapies
Takashi Tada
Intermediate filaments : Good markers for neural stem cell differentiation
Chung-Liang Chien, Jin-Chung Shih, Ping-Chung Chen, Fong-Jou Shieh, Norio Nakatsuji
Antibody microarray for parallel analysis of neural stem cell surface markers expressed during differentiation
In-Kap Ko, Koichi Kato, Hiroo Iwata
（Chair persons : Makoto Kodama and Da-Ming Wang）
Biomaterials and tissue engineering : how to prepare an osteogenic bone graft?
Feng-Huei Lin
Transcriptome analysis of early chondrogenesis in ATDC5 cells induced by bone morphogenetic protein 4
Chisa Shukunami
The application of Chinese herbal medicine on bone tissue engineering
Jui-Sheng Sun, Chun-Yu Lin, Guo-Chung Dong, Shiow-Yunn Sheu, Feng-Huei Lin, Yng-Jiin Wang, Li-Ting Chen
（Chair persons : Hiroo Iwata and Yuan-Haun Lee）
Stem cell therapy in myocardial failure : What will be the best clinical model?
Yao-Chang Chen
A new vascular prosthesis coated with polyamino-acid urethane copolymer（PAU）to enhance endothelialization
Makoto Kodama
Electrochemistry of organic-inorganic layered materials with cell-membrance like structure of biological interest
Yuan-Haun Lee
（Chair persons : Sadami Tsutsumi and Feng-Huei Lin）
Trial toward the regeneration of periodontal tissues around titanium implant
Sadami Tsutsumi, Kazuaki Matsumura, Noriharu Ikumi, Naoki Nakajima, Chunyan Peng, Suong-Hyu Hyon
Immobilization of RGD to improve the biocompatibility of chitosan and PLLA scaffolds
Ming-Hua Ho, Da-Ming Wang , Lein-Tuan Hou, Hsyue-Jen Hsieh
A novel decellularized technology for preparing a tissue engineering scaffold
T. Fujisato, A. Kishida, M. Hasegawa, S. Numata, K. Niwaya, T. Nakatani, K. Yamada, S. Kitamura
Closing Ceremony
Feng-Huei Lin（National Taiwan University）




塩 田 浩 平（京都大学大学院医学研究科教授）
中 尾 一 和（京都大学大学院医学研究科教授）
荒 木 光 彦（京都大学大学院工学研究科教授）
西 田 栄 介（京都大学大学院生命科学研究科教授）
伊 藤 紳三郎（京都大学大学院工学研究科教授）
鍋 島 陽 一（京都大学大学院医学研究科教授）
◆ 京都大学再生医科学研究所職員等（平成 16 年 1 月 1 日現在）◆
所 長 中 辻 憲 夫
■ 生体機能学研究部門 ■
〈細胞機能調節学分野〉
教授：永田和宏 助教授：細川暢子 助手：久保田広志 講師（非常勤）：関口清俊，和田郁夫












教授：堤 定美 助教授：玄 丞烋 講師（非常勤）：南部敏之，茂木伸夫，菅原明喜
教務補佐員：姜 有峯，東 高志 事務補佐員：上村幸代，小柴里美 技術補佐員：橋本麻美







教授：開 祐司 助教授：宿南知佐 講師（非常勤）：近藤 淳，手塚建一，渥美忠男





教授：田畑泰彦 助手：山本雅哉 COE 研究員：兼松明弘
事務補佐員：高崎みゆき












教授：中辻憲夫 助教授：齋藤哲一郎 助手：多田 高 リサーチアソシエイト：中馬新一郎，長谷川光一，木村博信
日本学術振興会特別研究員：水谷健一， 民間等共同研究員：多田政子，豊田吉統 教務補佐員：佐波理恵，森部江美子
笠井慎也，久世敦美 技術補佐員：田中ます子，渡辺仁美 事務補佐員：酒井睦美，廣富ひとみ




















教授：長澤丘司 助手：常世田好司 リサーチアソシエイト：荒 敏昭
技術補佐員：佐藤瑞穂
大学院生：杉山立樹，三上 栄，星野託広，仁本健太














大学院生：櫻井智，佐竹 晃，奇梅日更，漆 智，金 度勲



















民間等共同研究員：山内香織，藤岡 剛 教務補佐員：後藤律子 大学院生：安田晋也，石井隆道
〈幹細胞分化制御研究領域〉
助教授：山下 潤 リサーチアソシエイト：万木貴美 研究員（共同研究員）：平岡美奈









庶務掛長：吉村淳郎 主任：島本 博 技官：高沖悠子 事務補佐員：緒方康子，戸倉理恵子
研究協力掛長：勝部 力 主任：和田圭二 事務官：横田夏子 事務補佐員：中瀬安子
会計掛長：三上隆典 主任：原田晶夫 事務官：植田忠紘 技官：今井保代 事務補佐員：戸嶋素子
Institute for Frontier Medical Sciences
５．協議員・教職員名簿－１２９－
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